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(54) [Name of the Invention] 

FLUORESCENCE OBSERVATION APPARATUS 

(57) [Abstract] 
[Purpose] 

To. improve diagnostic ability by improving the 
quality of a fluorescence observation image of an 
area to be observed by increasing the intensity of 
fluorescence image. 

[Summary of the Invention] 



A fluorescence observation apparatus is provided 
with a fluorescence image processing apparatus 24 
which processes the fluorescence image of an 
observed area that has been irradiated with an 
excitation light. 

The fluorescence image processing apparatus 24 
comprises: 

frame memories 53 and 54 for storing fluorescence 
images inputted in a time sequence; 
a motion compensation circuit 55 for performing the 
motion compensation of fluorescence images by 
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detecting the image motion vector of the fluorescence 
images stored in the frame memories 53 and 54; and 
an integration circuit 56 for integrating the motion- 
compensated fluorescence image stored in a frame 
memory 57 with the image in frame memory 58. 
After a specified number of integration, the image is 
outputted and displayed on a monitor as fluorescence 
observation image. 

[Claims] 
[Claim 1] 

A fluorescence observation apparatus with a light 
source device for fluorescence observation that 
generates excitation light for exciting fluorescence 
from an observed area and an image detecting device 
for fluorescence observation which acquires a 
fluorescence observation image of the observed area, 
the fluorescence of the observed area being) the 
result of the excitation light from the aforementioned 
light source device for fluorescence observation, is 
provided with: 

an image motion compensation device for performing 
the image motion compensation for several - 
fluorescence images obtained during a time sequence 
from the aforementioned image detecting device for 
fluorescence observation; and an integration device 
for integrating the several fluorescence images which 
have been motion-compensated by the 
aforementioned image motion compensation device. 
The image integrated by the aforementioned 
integrating device is displayed as a fluorescence 
observation image. The fluorescence observation 
apparatus is characterized by the description above. 

[Detailed explanation of Invention] 
[0001] 

[Technical Field of the Invention] 
This invention relates to a fluorescence observation 
apparatus which irradiates to an observed area on 
organism's tissue with excitation light and observes 
the fluorescence image emitted from the area 
irradiated by the aforementioned excitation light 

[0002] 
[Prior Art] 

In recent years, techniques such as auto-fluorescence, 
which is generated directly from living tissue by 
irradiating the excitation light to an observation area 
of living tissue, and drug-induced fluorescence, 
which is generated by injecting a fluorescent drug 
into the organism beforehand, produce two- 
dimensional images which are used to diagnose the 
degeneration of tissues of the organism or a state of 
the disease (for example, the type of the disease or 
the extent of infiltration), such as a cancer. This 



fluorescence observation apparatus has been 
developed to perform such fluorescence observation. 

» 

« [0003] 

In auto-fluorescence, if excitation light irradiates 
living tissue, the wavelength of the fluorescence 
generated will be longer than that of the excitation 
light 

Fluorescence substances in the organism are, for 
example, collagen, NADH (nicotinamide adenine 
dinucleotide), FMN (flavin mononucleotide), 
pyridine nucleotide, etc. 

Recently, the interrelation between these substances 
in the organism emitting fluorescence light and 
diseases is becoming clear, and the diagnosis of 
cancer, etc. is possible from this fluorescence. 

[0004] 

Alternatively, a fluorescence substance such as HpD 
(hematoporphyrin), Photofrin, ALA(5-amino 
levulinic acid), etc., may be injected into an 
organism. These substances have a tendency to 
accumulate in cancerous tissue, and a diseased area 
can be diagnosed by observing the fluorescence after 
injecting any of these substances into an organism. 
Moreover, a fluorescent substance can be added to a 
monoclonal antibody and accumulate in the diseased 
area by the antigen antibody reaction. 

[0005] 

As an excitation light, a laser light such as that from 
excimer lasers, krypton lasers, He-Cd lasers, or dye 
lasers are used. The fluorescence image of an area to 
be observed is obtained by irradiating living tissue 
with excitation light. By detecting the dim 
fluorescence, generated from the living tissue being 
irradiated by excitation light, a two-dimensional 
fluorescence image for observation is formed for 
observation and diagnosis. In an organism's tissue, 
the intensity and spectrum of fluorescence light 
changes between a normal area and a diseased area. 
By detecting and analyzing a part of the intensity and 
spectrum of fluorescence light, normal tissue and 
abnormal tissue such as cancerous tissue can be 
distinguished and malignant areas can be determined. 

[0006] 

In the unexamined patent number H05-304429 
gazette, the same applicant has proposed a 
fluorescence observation apparatus capable of 
identifying lesions by detecting a fluorescence image 
from an organism's tissue irradiated with the 
excitation light by the wavelength Xo (442nm, for 
example) using an endoscope, etc. and by acquiring 
two fluorescence components (k x = 480 - 520nm and 
X 2 = 630nm and over) having different intensities of 



fluorescence in normal tissue and diseased tissue and 
by performing calculation, such as the difference or 
ratio of the fluorescence image signal acquired in X\ 
and X 2 and by using a pseudo-color display which 
displays a normal area as green and a diseased area as 
red based on the result of the calculation using the 
fluorescence image signals. 

[0007] 

[Problem to be Solved by the Invention] 
In the above-mentioned fluorescence observation 
apparatus, the fluorescence obtained from the 
organism's tissue of the area to be observed has weak 
fluorescence intensity so that an excellent 
fluorescence observation image may not be acquired 
depending on the condition of the area to be 
observed. Thus, it may cause a misdiagnosis during 
the fluorescence diagnosis such as overlooking a 
diseased tissue or making wrong determination of a 
normal and diseased area, and there is a problem of 
the deterioration of fluorescence diagnosis capability. 

[0008] 

This invention is formed in consideration of the 
above mentioned matters. The purpose is to provide 
a fluorescence observation apparatus capable of 
improving diagnostic performance by improving the 
image quality of a fluorescence observation image of 
an area to be observed by improving the intensity of 
the fluorescence image. 

[0009] 

[Means to Solve the Problem] 
A fluorescence observation apparatus with a light 
source device for fluorescence observation that 
generates excitation light for exciting fluorescence 
from an observed area and an image detecting device 
for fluorescence observation which acquires a 
fluorescence observation image of the observed area, 
the fluorescence of the observed area being) the 
result of the excitation light from the aforementioned 
light source device for fluorescence observation, is 
provided with: 

an image motion compensation device for performing 
the image motion compensation for several 
fluorescence images obtained during a time sequence 
from the aforementioned image detecting device for 
fluorescence observation; and an integration device 
for integrating the several fluorescence images which 
have been motion-compensated by the 
aforementioned image motion compensation device. 
The image integrated by the aforementioned 
integrating device is displayed as a fluorescence 
observation image. 

[0010] 



[Operation] 

The excitation light generated by the fluorescence 
observation light source device irradiates an area to 
be observed, and then a fluorescence observation 
image of the area, resulting from the fluorescence 
excited by the aforementioned excitation light, is 
detected by a fluorescence observation detecting 
device. . 

Then, the image motion compensation is performed 
for the several fluorescence images obtained during a 
time sequence by the aforementioned fluorescence 
observation detecting device, and these motion 
compensated fluorescence images are integrated by 
the integration device and displayed as a fluorescence 
observation image. 

[0011] 

[Embodiment] 

Hereafter, embodiments of this invention will be 
explained referring to drawings. Fig. 1 through Fig. 
4 relate to the first embodiment of this invention. 
Fig. 1 is a schematic diagram showing the overall 
structure of a fluorescence observation apparatus. 
Fig. 2 is a characteristic diagram showing the 
spectrum of fluorescence on an area to be observed of 
organism's tissue. Fig. 3 is a block diagram showing 
the functional structure of a fluorescence image 
processing apparatus. Fig. 4 is a timing diagram 
explaining the operation of the fluorescence image 
processing apparatus. 

[0012] 

A fluorescence observation apparatus according to 
this embodiment comprises an endoscope 1 for 
introducing excitation light into an area to be 
observed and for forming an image of the 
fluorescence light emitted by the area. The 
fluorescence endoscope apparatus further comprises: 
a laser beam apparatus 2 which contains a device to 
generate a laser beam, such as a He-Cd (helium- 
cadmium) laser which produces a 442nm wavelength 
violet [actually, blue] lights an excimer laser which 
produces a 350 - 500nm laser beam, a krypton laser, 
or a dye laser; and a lamp light source apparatus 3 
having a lamp 3 a, such as a xenon lamp, for 
generating white light such as that produces by a as a 
normal observation light source. 

[0013] 

A light guide 4 for transmitting light emitted by the 
laser beam apparatus 2 or the lamp light source 3 to 
the endoscope 1 tip and an image guide 5 for 
transmitting an image to an ocular portion 6 are 
contained in the endoscope 1 . The light guide 4 is 
inserted into a universal cord 7, which is extended 
from the handle part of the operator end of the 
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endoscope and terminates in a light guide connector 
7a located at an end of the universal cord 7. 

[0014] 

The laser beam apparatus 2 and the lamp light source 
apparatus 3 are connected to a light-distribution 
adapter 8 for switching light to be introduced into the 
endoscope 1. The light guide connector 7a of the 
endoscope 1 is connected to the light-distribution 
adapter 8. Thus, excitation light emitted by the laser 
beam apparatus 2 or normal light from the lamp light 
source apparatus 3 is introduced into the light guide 4 
of the endoscope 1 through the light-distribution 
adapter 8 and transmitted to the endoscope tip. 

[0015] 

The light-distribution adapter 8 has an illumination 
light switching device 1 1 comprising a movable 
mirror 9 placed in an optical path for light emitted by 
each light source apparatus and a driver 1 0 for 
operating the movable mirror 9. By selectively 
switching the movable mirror 9, excitation light or 
normal light can be introduced to the end of the light 
guide 4. 

[0016] 

A light-receiving adapter 12 is connected to the 
ocular portion 6 of the endoscope 1. A normal-light 
camera 13 and a fluorescence-light camera 14 are 
connected to the light-receiving adapter 12. Thus, 
each imaging device is able to acquire a normal 
image and a fluorescence image. 
The normal-light camera 13 has a CCD 15 which 
serves as an optical sensor to capture an image of an 
observed area (normal image) which has been 
irradiated with normal light emitted by the lamp light 
source apparatus 3. 

[0017] 

The fluorescence camera 14 comprises a drive motor 
17 for rotating the rotatable filter 16, and LI. 18 for 
amplifying an image which is transmitted through the 
rotatable filter 16, and a CCD 19 for capturing an 
output image from the LI. 18. The camera acquires 
fluorescence images of the area to be observed when 
the area is irradiated with excitation light emitted by 
the laser beam apparatus 2. 

The rotatable filter 16 has a band-pass filter of a type, 
for example, X,=480nm to 520nm and a band-pass 
filter of a type, for example X 2 =630nm or longer, the 
rotatable filter 16 being formed into a disc-like shape. 
When the rotatable filter 16 is rotated, the filters are 
sequentially inserted into the optical path so that a 
fluorescence component in each band is allowed to 
pass. 



[0018] 

The light-receiving adapter 12 has an image 
switching device 22 which comprises a movable 
mirror 20 mounted in the optical path of the image 
transmitted to the ocular portion 6 of the endoscope 
1, and a driver 21 for operating the movable mirror 
20. By changing the angle of the movable mirror 2, 
an image of an object obtained by the endoscope 1 
can be projected onto the normal light camera 13 or 
the fluorescence-light camera 14. 

[0019] 

A CCU 23 is connected to the normal-light camera 
13 to receive the signal (normal image signal), which 
is the output from the CCD 15. The signal is signal- 
processed by the CCU 23 so that a video signal for a 
normal observation image is generated. 

[0020] 

A fluorescence image processing apparatus 24 is 
connected to the fluorescence light camera 14 to 
receive the signal (fluorescence image signal) 
supplied by the CCD 19. The signal is processed in 
the fluorescence image processing apparatus 24. 
Thus, a video signal of a fluorescence observation 
image is generated. 

[0021] 

A timing controller 25 for controlling each operation 
timing is provided so as to transmit a timing signal to 
each of the drivers to driver 10 for the light- 
distribution adapter 8, to driver 21 for the light- 
receiving adapter 12, to the drive motors 17 for the 
rotatable filter 16 and to the fluorescence image 
processing apparatus 24. 

[0022] 

The CCU 23 and the fluorescence image processing 
apparatus 24 are connected to a video switcher 26 so 
that the observed normal image signal, which is the 
output from the CCU 23, and a fluorescence image 
signal, which is the output from the fluorescence 
image processing apparatus 24, are selectively 
switched by the video switcher 26. A foot switch 27 
for manually controlling switching of the image and a 
video switching controller 28 for automatically 
controlling switching of the image in accordance with 
the results of calculations performed by the 
fluorescence image processing apparatus 24 are 
connected to the video switcher 26. A monitor 29 is 
connected to the output terminal of the video 
switcher 26 so that the fluorescence image signal or 
the normal image signal selected by the video 
switcher 26 is supplied to the monitor 29. Thus, the 
fluorescence image or the normal image is displayed 
on the monitor 29. 



[0023] 

When observation is performed with the fluorescence 
observation apparatus according to this embodiment, 
the timing controller 25 transmits a timing control 
signal to instruct the light-distribution adapter 8 and 
the light-receiving adapter 12 to switch the light 
source and the camera so that fluorescence light 
observation or normal observation is selected. At this 
time, the timing controller 25 synchronizes the 
process to be performed in the fluorescence image 
processing apparatus 24 with the operations of the 
movable mirror 9 of the light-distribution adapter 8, 
the movable mirror 20 of the light-receiving adapter 
12, and the rotatable filter 16 of the fluorescence- 
light camera 14. 

[0024] 

When normal light observation is performed, the 
movable mirrors 9 and 20 are moved to the position 
designated by a continuous line shown in Fig. 1. As 
a result, normal light is introduced from the lamp 
light source apparatus 3 into the light guide 4 of the 
endoscope 1 through the light-distribution adapter 8 
so that the area to be observed is irradiated with 
normal light. An image (a normal observation image 
obtained from the irradiation of normal light emitted 
by the lamp 3 a is allowed to pass through the image 
guide 5 and the light-receiving adapter 12 so as to be 
projected into the normal-light camera 13 so that the 
image is photographed. The signal from the normal 
image captured by the CCD 15 is signal-processed by 
the CCU 23 so that it is transmitted to the video 
switcher 26 as an observed normal image signal. 

[0025] 

When the fluorescence light observation is 
performed, the movable mirrors 9 and 20 are moved 
to the position designated by the dashed line shown 
in Fig. 1. As a result, excitation light emitted by the 
laser beam apparatus 2 is introduced into the light 
guide 4 of the endoscope 1 through the light- 
distribution adapter 8 so that the area to be observed 
is irradiated with excitation light. A fluorescence 
image (a fluorescence observation image) acquired 
due to the irradiation of the area with excitation light 
is allowed to pass through the image guide 5 and the 
light-receiving adapter 12 and is projected onto the 
fluorescence-light camera 14. In the fluorescence- 
light camera 14, the fluorescence components in the 
wavelength bands X t and X 2 are filtered by the 
rotatable filter 16, and .the fluorescence image is 
amplified by the I.I. 18 and the signal from the 
fluorescence image captured by the CCD 19 is 
signal-processed by the fluorescence image 
processing apparatus 24 and it is transmitted to the 



video switcher 26 as the observed fluorescence image 
signal. 

[0026] 

In this embodiment, the timing controller 25 
performs switching between the normal light 
observation and the fluorescence light observation at 
high speed. As a result, both observed normal image 
signal and the observed fluorescence image signal are 
continuously transmitted to the video switcher 26. 

[0027] 

As a method of displaying the observed normal 
image and the observed fluorescence image that have 
been received by the video switcher 26 on the 
monitor 29, the image is selectively switched in 
accordance with an instruction issued from the foot 
switch 27 to display either image. Another method 
may be employed in which the video switch 
controller 28 controls the switching of the image to 
display the fluorescence image in accordance with 
the results of the calculations performed by the 
.fluorescence image processing apparatus 24 if a 
diseased area, such as a cancer, is detected. Another 
method may be employed in which the video 
switcher 26 combines the observed fluorescence 
image and the observed normal image in a 
superimposed display. 

[0028] 

When the fluorescence light observation is 
performed, the tissue of an organism is irradiated 
with violet [actually, blue] light having a wavelength 
ko=442nm formed due to the irradiation with 
excitation light emitted by the laser beam apparatus 
(102) so that auto-fluorescence light having a 
wavelength longer than 442nm is generated. The 
thus-formed fluorescence images are separated and 
filtered by the rotatable filter ( 1 1 6) in the 
fluorescence-light camera (1 14) into two wavelength 
regions consisting of X,=480 to 520nm and 
X 2 =630nm or longer so that X x and X 2 fluorescence 
images are sequentially acquired. 

[0029] 

The fluorescence spectrum in a visible region of an 
area to be observed by the aforementioned (violet) 
excitation light, as shown in Fig. 2, has the intensity 
distribution of a wavelength range longer than that of 
the excitation light Xo. The fluorescence intensity is 
intense in a normal area but weak in a diseased area 
such as a cancer. In particular, the intensity of 
fluorescence light at the periphery of X x region is 
intense in a normal area so that the contrast with a 
diseased area is increased, Thus, a normal area and a 
diseased area can be distinguished according to the 



fluorescence intensity of periphery of X, and a 
diseased area such as cancer can be diagnosed by 
such fluorescence image. 

[0030] 

The fluorescence image processing apparatus 24 
calculates, for example, the ratio or the difference 
between the intensities of fluorescence light having 
the wavelengths X t and \ 2 in order to generate a 
fluorescence observation image signal in which the 
state of the tissue of an organism can be 
distinguished 

[0031] 

Next, the detailed structure of a fluorescence image 
processing apparatus 24 is illustrated in Fig. 3 and the 
structure and operation of a fluorescence image 
processor 24 will be explained. Fig. 3 shows the 
functional structure of the parts performing the 
motion compensation process and integration process 
for fluorescence images in the fluorescence image 
processing apparatus 24. 

[0032] 

The fluorescence image processing apparatus 24 
comprises: 

a control unit 51 for controlling each part of the 
apparatus; 

a multiplexer 52 which switches the fluorescence 
image signal inputted into the system according to a 
time sequence; 

frame memories 53, 54, 57, 58 for storing 
fluorescence images; 

an image motion compensation device consisting of a 
motion compensation circuit 55 that detects the 
motion vector of an image, etc. from the fluorescence 
images stored in the frame memories 53 and 54 and 
performs the motion compensation of the 
fluorescence images; 

an integration device consisting of an integration 
circuit 56 that integrates the motion-compensated 
fluorescence image stored in the frame memory 57 
with the image of the frame memory 58; and 
a level detection circuit 59, which is a characteristic 
quantity detecting device for detecting a 
predetermined specific quantity of fluorescence 
images by detecting a signal level of the integrated 
fluorescence image stored in the frame memory 58 
and determining whether it reached the 
predetermined level or not, etc. 

[0033] 

In this structure, intensities of fluorescence images 
are improved process by the fluorescence image 
processing apparatus 24 by applying the image 
motion compensation process and the image 



integration so as to raise the signal level of the 
fluorescence image above a predetermined value. 

[0034] 

The control unit 51 sends out control signals to each 
part of the fluorescence image processing apparatus 
24 based on timing control signals from the timing 
controller 25 to control operations of the components 
in the apparatus. 

[0035] 

The fluorescence image signal from the fluorescence- 
light camera 14 is inputted into the multiplexer 52 in 
a time sequence and an output destination is selected 
by the multiplexer 52 and the image signal is stored 
into the frame memories 53 or 54. 
In addition, at the first timing control signal, an 
image is stored into the frame memory 53. This 
image becomes the basic image when the motion 
compensation is performed on a (subsequent) 
fluorescence image. (Also), at the same time, the 
same basic image is stored into the frame memory 58 
on the output side. 

[0036] 

A fluorescence image is inputted to the multiplexer 
52 on every predetermined timing control signal and 
each fluorescence image after the aforementioned 
basic image is stored in the frame memory 54. The 
motion compensation process of the fluorescence 
image is performed by comparing the basic image in 
the frame memory 53 with the image in the frame 
memory 54 by the motion compensation circuit 55. 
In the motion compensation circuit 55, for example, 
the motion vector of the image in the frame memory 
54 is compared to the basic image and is adjusted by 
the motion compensation circuit so that the 
coordinates of predetermined area of the images 
match. 

[0037] 

The frame memory 57 stores the fluorescence image 
of the frame memory 54, for which the motion 
compensation has been performed by the 
aforementioned motion compensation circuit 55. 
Then, the basic image of the frame memory 53 and 
the fluorescence image (motion compensated image) 
stored in the frame memory 57 are integrated by the 
integration circuit 56 and stored in the frame memory 
58. In other words, the motion compensated image 
of the frame memory 57 is integrated with the basic 
image stored at first by the frame memory 58. 

[0038] 

Fig. 4 shows the conceptual diagrams of operation of 
the integration process of the fluorescence image 
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processing apparatus 24. In the diagrams, a 
fluorescence image is represented as a one- 
dimensional signal for simplicity. Among 
fluorescence images inputted into the multiplexer 52 
in Fig. 4 (a), the motion compensation circuit 55 
performs the motion compensation process on the 
images which are inputted after the basic image. As 
shown in Fig. 4 (b), the motion compensated images 
are integrated with the basic image by the integration 
circuit 56. 

[0039] 

The fluorescence image in the frame memory 58 is 
outputted after several images are integrated when; 
for example, the signal level of the integrated 
fluorescence image reaches the predetermined level. 
Thus, one integration process is completed and a new 
integration is started from the next image. In this 
embodiment, in accordance with the detection result 
of the level detection circuit 59, when the 
fluorescence image exceeds the predetermined level 
V,, each image integration process is completed. Fig. 
4 shows an example when the number of 
fluorescence images to be integrated is 4. That is, 
fluorescence images inputted by a time sequence are 
integrated after the motion compensation is applied. 
When the predetermined level V, is exceeded after 
the integration of four images, the first integration 
process is completed and the integrated fluorescence 
image is outputted from the frame memory 58. After 
an image integration process is completed, the next 
fluorescence image being input is stored into the 
frame memory 53 and 58 as a basic image and then 
the same process is repeated. In addition, the number 
of fluorescence images to be integrated can be preset. 

[0040] 

The level detection circuit 59 detects a signal level of 
a fluorescence image of the frame memory 58 and 
outputs a video switching control signal to a video 
switching controller 28 depending on the detection 
result. In this embodiment, as shown in Fig. 4 (b), 
the level detection circuit 59 determines whether the 
integrated fluorescence image in the frame memory 
58 exceeds the predetermined level Vj or not. If the 
fluorescence image exceeds the predetermined level 
Vi, a video switching control signal is outputted. The 
video switching controller 28 controls the switch of a 
video signal of the video switcher 26 based on this 
video switching signal. When the fluorescence 
image signal exceeds the predetermined level V! as 
shown in Fig. 4 (c), the final fluorescence image 
signal is outputted. In addition, it is possible to 
perform the switching operation between a normal 
observation image and a fluorescence observation 



image by the aforementioned video switching control 
signal. 

[0041] 

Thus, after the motion compensation process is 
applied to several fluorescence images, by outputting 
and displaying the result of the integration of these 
images' on the monitor 29 as a fluorescence 
observation image, the intensity of fluorescence 
image can be improved and the noise level to a 
fluorescence signal level can be reduced. 
Consequently, the quality of fluorescence observation 
images can be improved and diagnostic value of 
fluorescence observation can be improved. 

[0042] 

In addition, in this embodiment, since the result of 
the integration of several images is displayed as a 
fluorescence observation image, the time resolution 
of image display will be reduced by the period of 
integration. However, in a fluorescence observation 
apparatus using an endoscope, the distal end of the 
endoscope with an image light-receiving unit will not 
usually be moved at high speed. Thus, the possibility 
of causing a problem such as overlooking diseased 
areas by reduction of the time resolution is very 
small. 

[0043] 

According to this embodiment mentioned above, the 
following effects can be obtained. The image quality 
of fluorescence observation images of an area to be 
observed can be improved by increasing the intensity 
of a fluorescence image, an errorless and more 
accurate diagnosis can be performed, and 
fluorescence diagnostic ability (of the physician) can 
be improved. 

[0044] 

Fig. 5 is a block diagram showing the functional * 
structure of a fluorescence image processing 
apparatus in a fluorescence observation apparatus of 
the second embodiment of this invention. 

[0045] 

The second embodiment is a modification of the 
functional structure of the parts which performs the 
motion compensation process and integration process 
of fluorescence images in a fluorescence image 
processing apparatus. Only the differences in the 
parts from the first embodiment will be described and 
descriptions of the same parts will be omitted. 

[0046] 

In addition to the composition of the first 
.embodiment, a fluorescence image processing 



apparatus 24a of the second embodiment is provided 
with: 

a motion vector total-quantity detection circuit 60 as 
a characteristic quantity detection device for 
detecting a total quantity of image motion vectors 
obtained at the time of motion compensation process 
by the motion compensation circuit 55; and an OR 
circuit 61 for taking the logical addition of control 
outputs from an control unit 51 and a level detection 
circuit 59 based on the detection result of the motion 
vector total-quantity detection circuit 60. 

[0047] 

According to this structure, the motion vector total- 
quantity detection circuit 60 detects motion vectors 
generated by the motion compensation process by the 
motion compensation circuit 55 and then calculates 
and stores a total-quantity of motion vectors. In the 
case where the total-quantity of the motion vector 
fulfills predetermined conditions, for example, when 
an image motion is big and a vector quantity exceeds 
a specified value, the motion vector total-quantity 
detection circuit 60 outputs a vector detection signal 
to the timing control unit 51 . Receiving the vector 
detection signal, the timing control unit 5 1 outputs a 
video switching control signal to the OR circuit 61 
and, at the same time, the integrated fluorescence 
image for which the image integration process has 
been completed is outputted from the frame memory 
58. 

[0048] 

In the OR circuit 61, the logical addition of the 
control output of the control unit 51 and the level 
detection circuit 59 is calculated. A video switching 
control signal from at least one of the timing control 
unit 51 and the level detection circuit 59 is outputted 
to the video switching controller 28 via the OR 
circuit 6 1 . 

[0049] 

Operations of other components are similar to that of 
the first embodiment and descriptions of those will be 
omitted. 

[0050] 

The total motion vector quantity of fluorescence 
images obtained by a fluorescence observation 
apparatus using an endoscope varies depending on 
the speed of motion of the distal end of endoscope. 
Therefore, since the number of fluorescence images 
to be integrated is decided according to the total 
motion vector quantity, an appropriate fluorescence 
observation image coping with the moving speed of 
an endoscope can be obtained. 



[0051] 

More specifically, when the area under observation is 
not in focus, in cases such as when the endoscope is 
being inserted into an area to be examined, or when 
the position of observation is moved greatly, it may 
be necessary to move the distal end of the endoscope 
quickly. In this case, the motion vector total quantity 
detection circuit can prevent large motion 
compensation corrections by reducing the number of 
images being integrated. As the result, overlooking 
the presence of unexpected lesions can be prevented. 

[0052] 

According to this embodiment, the quality of a 
fluorescence observation image can be improved by 
increasing a fluorescence signal level by integrating 
fluorescence images. By displaying the fluorescence 
image after an integration process whose length (i.e. 
number of integrations) is in accordance with the 
movement of image, greatly motion compensating a 
fluorescence image can be prevented. Thus, 
overlooking lesions in fluorescence images can be 
prevented and fluorescence diagnostic ability can be 
improved. 

[0053] 

Fig. 6 and Fig. 7 relate to a third embodiment of this 
invention. Fig. 6 is a block diagram showing the 
functional structure of a fluorescence image 
processing apparatus in a fluorescence observation 
apparatus. Fig. 7 is a timing diagram explaining the 
operation of the fluorescence image processing 
apparatus. 

[0054] 

The third embodiment is a structural example of the 
functional composition of the parts performing the 
motion compensation process and integration process 
of fluorescence images in a fluorescence image 
processing apparatus with circuits for several 
systems. 

[0055] 

A fluorescence image processing apparatus 24a of the 
third embodiment comprises: several sets of the main 
components consisting of frame memories 53, 54, 57, 
58, a motion compensation circuit 55, an integration 
circuit 56, and a level detection circuit 59 which are 
the same as that of the first embodiment shown in 
Fig. 3. It has a control unit 65 for maintaining and 
controlling each operation in the apparatus and a 
multiplexer 66 for input and a multiplexer 67 for 
output are provided to perform each signal transfer 
on the input and the output side of fluorescence 
images respectively. That is, the apparatus is 
provided with several systems (n system, n is an 
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integer over 2) of signal lines for processing the 
motion compensation and integration of fluorescence 
images. 

[0056] 

Operation of the motion compensation process and 
integration process is the same as that of the first 
embodiment Thus, the explanation will be omitted. 

[0057] 

In this embodiment, the number of fluorescence 
images for processing the motion compensation and 
integration are preset so that this number is 
considered as m (in this case, m is an integer over 2.). 
To be simple, the system number n for carrying out 
the process of motion compensation and integration 
in the fluorescence image processing apparatus 24b is 
equalized with m. The intervals of a fluorescence 
input into the multiplexer 66 is considered as T. 

[0058] 

At a certain time to, a fluorescence image input into 
the multiplexer 66 is stored into a frame memory (1) 
53-1 as the basic image to carry out the motion 
compensation and integration of the first system. At 
the next timing; that is at to+T, a fluorescence image 
input in the multiplexer 66 is stored into a frame 
memory (1) 54-1 as an image to be motion 
compensated against the basic image in the frame 
memory (1) 53-1 and it is also stored into a frame 
memory (2) 53-2 as the basic image to carry out the 
motion compensation and integration of the second 
system. 

[0059] 

Next, at the time to +2T, a fluorescence image input 
in the multiplexer 66 is stored into frame memories 
(1) 54-1, (2) 54-2 as images to be compensated 
against the basic image of the frame memories (1) 
53-1 and (2) 53-2 and is also stored into a frame 
memory (3) 53-3 as the basic image to carry out the 
motion compensation and integration of the third 
system. 

[0060] 

Before the time to +2T image to be motion 
compensated is stored into the frame memory (1) 54- 
l, the motion compensation is performed on the time 
to +1 image stored in the frame memory (1) 54-1 by a 
motion compensation circuit (1) 55-1. After this 
motion compensated image is stored into a frame 
memory (1) 57-1, the image is integrated with the 
image stored into a frame memory (1) 58-1, which is 
storing the basic image of the frame memory (1) 53- 
1, by an integration circuit (1) 56-1. 



[0061] 

The above-mentioned operation is repeated at a time 
to+3T, to + 4T....to+kT... 

(k is an integer over 1). When operation reaches k = 
m, the fluorescence image accumulated in the frame 
memory (1) 58-1 is outputted via the multiplexer 67. 

[0062] . 

When the fluorescence image is outputted from the 
frame memory (1) 58-1, the basic images of the time 
to of the frame memories (1) 53-1 and (1) 58-1 are 
overwritten by the basic images of fluorescence 
image at the time to + mT. 

This is equivalent to completion of the first cycle of 
the motion compensation process and the integration 
process by the first system, and the fluorescence 
image which has been processed is outputted, and a 
basic image for the second cycle is taken in. 

[0063] 

As for the second system, the same operation is 
performed as for the first system at a time which is 
delayed from that of the first system by the time T. 
Therefore, at the time to + (m+l)T, the motion 
compensation process and integration process of the 
second system, are completed, and the fluorescence 
image accumulated in a frame memory (2) 58-2 is 
outputted via the multiplexer 67. The basic images of 
frame memories (2) 53-2 and (2) 58-2 of the time to 
+T are overwritten by the basic images of time to 
+(m+l)T. 

[0064] 

By further repeating the above operation, it is 
possible to output fluorescence images at time 
intervals of T, when the input of fluorescence images 
of time intervals is T, by using n system signal lines 
and applying the motion compensation process and 
integration process to m=n fluorescence images. 
That is, fluorescence images can be outputted at 
intervals shorter than mT, which is the output 
intervals of fluorescence images in which the 
integration process is performed by a single system 
(of signal lines) 'that applies the motion compensation 
process and integration process to fluorescence 
images. 

Thus, even when the process to integrate several 
fluorescence images is performed, fluorescence 
images can be outputted at the same intervals as the 
intervals used for fluorescence image input so that 
the time resolution of image display can be 
maintained equal to the one before processing. 

[0065] 

The level detection circuit (n) 59-n in each system 
detects a signal level of fluorescence image stored in 
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a frame memory (n) 58-n similar to the first 
embodiment, outputs a video switching control signal 
to a video switching controller 28 when a 
fluorescence image exceeds a specified level in 
accordance with the detection result The switch of 
video signal in the video switcher 26 is controlled by 
the video switching controller 28 according to this 
video switching control signal so that the 
fluorescence .image from the multiplexer 67 can be 
outputted as a final signal of fluorescence observation 
image, and the display can be switched between a 
normal observation image and a fluorescence 
observation image. 

[0066] 

Now, when the motion compensation process and 
integration process are carried out, if the number of 
image integrations m is equalized with the system 
number n of a signal line, the cost of hardware may 
become a problem. In this case, a method to 
maintain appropriate time resolution can be 
considered by setting m and n to fulfill a relationship 
of m=kn (k=l, 2, 3...) considering m>n. For 
example, Fig 7 illustrates the conceptual diagram of 
operation of the fluorescence image processing 
apparatus 24b regarding the integration process 
which is set to m=4, n=2. The fluorescence image is 
illustrated as a one-dimensional signal similar to Fig. 
4 for simplicity, 

[0067] 

Among fluorescence images input in the multiplexer 
66 of Fig. 7 (a), the motion compensation process is 
applied to the images to be motion compensated 
(shown as B in the diagram) by a motion 
compensation circuit (1) 55-1 when compared to 
basic images (shown as A in the diagram). The 
motion compensated images are integrated with the 
basic image in a frame memory (1) 58-1 by an 
integration circuit (1) 56-1 as in Fig. 7 (b). That is, 
every four fluorescence images inputted at the time 
intervals T are motion compensated and integrated 
and outputted from the frame memory (1) 58-1 as 
shown in Fig. 7 (c). 

[0068] 

As for the second system, the motion compensation 
process is applied to images in a motion 
compensation circuit (2) 55-2 at the timing delayed 
2T from that of the first system. As shown in Fig. 7 
(d), after motion compensated images are integrated 
with the basic image in a frame memory (2) 58-2 by 
an integration circuit (2) 56-2, the fluorescence image 
accumulated is outputted from the frame memory (2) 
58-2 as shown in Fig. 7 (e). 



[0069] 

Fluorescence images outputted from the frame 
memories (1) 58-1 and (2) 58-2 are respectively 
outputted via the multiplexer 67. Thus, although the 
integration process intervals of images is set to 4T as 
shown in Fig. 7, the fluorescence images outputted 
from the multiplexer 67 as a composite fluorescence 
image output of the signal line of subsequent 
systems, can be outputted at the time intervals of 2T 
as shown in Fig. 7 (f). 

[0070] 

As described above, by providing a structure to 
perform the motion compensation process and 
integration process in several systems and by 
performing the motion compensation and integration 
of fluorescence images with a (staggered) delay in 
the timing of several systems, a significant decrease 
in the time resolution of the image display and in (the 
continuity of) motion of the fluorescence images can 
be prevented. By increasing the intensity of 
fluorescence images and thereby, improving the 
quality of fluorescence images of observed areas, the 
fluorescence diagnostic ability (of the physician) can 
be improved. 

[0071] 

Next, a first example of a fluorescence observation 
apparatus having variable intensities and irradiation 
intervals of excitation light is shown in Fig. 8 and 
Fig. 9. 

[0072] 

Since the fluorescence emitted from organism's 
tissue is very weak, an apparatus for performing 
fluorescence observation of an observed area by 
irradiating the area with excitation light requires a 
high sensitivity camera to capture fluorescence 
images of the observed area. There is the possibility 
of not being able to capture excellent fluorescence 
images because the signal level of fluorescence 
image is low. This problem can be solved and the 
quality of the fluorescence image can be improved by 
performing an integration process like in the 
embodiment described above. It is conceivable, 
however, that the intensity of a fluorescence image 
can also be improved by increasing the intensity of 
excitation light. 

There is the possibility of damaging an organism's 
tissue when the intensity of excitation light is 
increased. Thus, in this example, the apparatus is 
structured so. that a change in the intervals of time 
between which excitation light irradiates (the tissue) 
accompanies a change in the intensity of the 
excitation light. 



10 



[0073] 

As shown in Fig. 8, a fluorescence observation 
apparatus, which is provided with an excitation light 
source 71 for generating excitation light; and an 
output control unit 72 that operates as a control 
device for excitation light output and controls the 
intensity of excitation light emitted from the 
excitation light source 71, irradiates an observed area 
with excitation light of an organism's tissue 73. 
It contains: 

a high sensitivity camera 74 which contains an image 
intensifier, etc. for capturing fluorescence images; 
a fluorescence image processing unit 75 for 
processing the signal of a fluorescence image 
captured by the high sensitivity camera 74; and 
a display device 76 such as a monitor for displaying 
the fluorescence image generated by the fluorescence 
image processing unit 75; 
The apparatus captures the fluorescence from the 
organism's tissue 73 by recording it with the high 
sensitivity camera 74 and displays the acquired 
fluorescence image by processing the signal in the 
fluorescence image processing unit and displaying it 
on the display device 76. 
The apparatus is further provided with a timing 
controller 77 as a synchronization device for 
controlling the operation timing of each part. 
The apparatus is structured so that the timing of the 
irradiation of excitation light and the signal 
processing of fluorescence images in the output 
control unit 72, the high sensitivity camera 74, and 
the fluorescence image processing unit 75 is 
synchronized by timing control signals sent from the 
timing controller 77. 

[0074] 

In this structure, when the intensity of fluorescence 
obtained from the organism's tissue 73 is low, the 
intensity of excitation light from the excitation light 
source 71 is increased by the output control unit 72 
so as to also increase the intensity of fluorescence 
from the organism's tissue 73. At this time, as shown 
in Fig. 9, the interval T between which excitation 
light irradiating (the tissue) is increased from Tl to 
T2 (T1<T2) in accordance with the increase of the 
intensity of excitation light. By doing this, damage to 
tissue can be prevented. 
[0075] 

By increasing the intensity of excitation light used to 
irradiate an organism's tissue as well as increasing 
the intervals between irradiation by excitation light- 
the intensity of the fluorescence and, hence, the 
signal level of fluorescence images can be increased 
without damaging the organism's tissue. Thus, 
accuracy of diagnosis can be improved by improving 



the image quality of a fluorescence observation 
image. 

[0076] 

Next, a second example of a fluorescence observation 
apparatus having variable intensities and irradiation 
intervals of excitation light is shown in Fig. 10 and 
Fig. 11. 

[0077] 

This example is a modification of the first example 
shown in Fig. 8 and is an example of a fluorescence 
observation apparatus which can be used for both 
fluorescence observation and normal light 
observation. 

[0078] 

In addition to the structure of Fig. 8, the fluorescence 
observation apparatus of this example is provided 
with: 

an illumination light source 81 for generating 
illumination light such as white light for normal 
observation; 

a normal observation camera 82 for capturing an 
image of the object illuminated by the light for 
normal observation; and 

a normal image processing unit 83 for processing the 
signal from images captured by the normal 
observation camera 82. 
The apparatus is structured so as to use the 
illumination light source 81 to irradiate an observed . 
area of the organism's tissue 73 and to acquire a 
normal observation image of the organism's tissue 
73. 

A light- receiving switch device 84 (of a similar 
composition to the light-receiving adapter 12 in 
Fig.l, for example.) switches the destination to which 
the images are output depending on whether the 
excitation light or (normal) illumination light is 
provided. The fluorescence images of an observed 
area are projected onto the high sensitivity camera 74 
and normal image are projected onto a normal 
observation camera 82 by the light-receiving switch 
device 84. The outputs of the fluorescence image 
processing unit 75 and the normal image processing 
unit 83 are connected to the display switching device 
85 so that either the fluorescence observation image 
or the normal observation image are selected by the 
display switching device 85 and sent to the display 
device 76. 

[0079] 

In addition, the timing controller 77 for controlling 
the timing of the operation of each part sends a 
timing control signal to the output control unit 72, the 
illumination light source 81, and the light-receiving 
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switch device 84 to synchronize the processing of a 
fluorescence image with the irradiation of excitation 
light and the processing of a normal image with the 
illumination by light for normal observation. 

[0080] 

Like the first example, when the intensity of the 
fluorescence obtained from the organism's tissue 73 
is low, the fluorescence intensity from the organism's 
tissue is increased by increasing the intensity of 
excitation light from the excitation light source 71 
using the output control unit 72. The time interval 
between irradiation with excitation light is also 
increased accordingly. 

When alternately observing a fluorescence image and 
a normal image [and the fluorescence intensity from 
the organism's tissue is increased by increasing the 
intensity of the excitation light from the excitation 
light source 71], then the interval of time between 
acquiring fluorescence images is increased by a 
factor depending on the length of time (of a cycle) 
during which excitation light and illumination light 
are used as shown in Fig. 1 1 . For example, 
fluorescence observation images are acquired every 
1/30 sec when the intensity of excitation light is not 
increased. When the intensity of excitation light is 
increased, fluorescence images are acquired at 
intervals of integral multiples of 1/30 sec (e.g. 
acquired at intervals of 1/15 sec as shown Fig. 1 1). 
The number of integral multiples of 1/30 sec that the 
interval between fluorescence images is increased by 
will depend on the intensity of excitation light 

[0081] 

Thus, by increasing the intensity of the excitation 
light used to irradiate an organism's tissue as well as 
increasing the interval of time between irradiation by 
excitation light and the time interval between 
obtaining fluorescence images, the signal level of 
fluorescence images can be increased by increasing 
the fluorescence intensity without damaging an 
organism's tissue. Excellent normal images by the 
illumination light and fluorescence images by the 
excitation light can be obtained in real time. (Note: 
fluorescence images will not be real time) 

[0082] 

Next, Fig. 12 illustrates an example of the image 
display of a fluorescence image and normal image on 
a display monitor. 

[0083] 

A fluorescence observation apparatus for normal 
observation of an object image irradiated by white 
light and for observation of fluorescence images from 
an organism's tissue, images are displayed on a 



monitor by alternately switching between a 
fluorescence image and a normal image or by 
combining the two images, etc. 

[0084] 

In this example, as shown in Fig. 12, when a diseased 
area exists in the fluorescence image (a), a boundary 
(b) of a normal area and a diseased area is overlaid on 
the normal image as a boundary line 91, so that the 
location of diseased area is indicated in the normal 
image. 

[0085] 

Thus, the location of a diseased area can be displayed 
without losing the depth perception provided by the 
normal observation image produced by illumination 
light and the visibility during diagnosis can be 
improved. 

[0086] 

[Additional Remark] 

(1) A fluorescence observation apparatus with a 
light source device for fluorescence observation that 
generates excitation light for exciting fluorescence 
from an observed area and an image detecting device 
for fluorescence observation which acquires a 
fluorescence observation image of the observed area, 
(the fluorescence of the observed area being) the 
result of the excitation light from the aforementioned 
light source device for fluorescence observation, is 
provided with: 

an image motion compensation device for performing 
the image motion compensation for several 
fluorescence images obtained during a time sequence 
from the aforementioned image detecting device for 
fluorescence observation; and an integration device 
for integrating the several fluorescence images which 
have been motion-compensated by the 
aforementioned image motion compensation device. 
The image integrated by the aforementioned 
integrating device is displayed as a fluorescence 
observation image. 

[0087] 

(2) A fluorescence observation apparatus which 
is provided with: 

a light source device for normal observation for 
generating illumination light for normal observation; 
an image detecting device for normal observation for 
detecting a normal observation image of an observed 
are by the illumination light from the aforementioned 
normal observation light source device; 
a light source device for fluorescence observation 
which generates excitation light to excite 
fluorescence of an observed area; 
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an image detecting device for fluorescence 
observation for detecting a fluorescence observation 
image of an observed area based on the excitation 
from the excitation light from the aforementioned 
fluorescence observation light source device. 
A fluorescence observation apparatus which displays 
a fluorescence observation image and a normal 
observation image simultaneously or switched in a 
time divided manner, and contains: 
an image motion compensation device for performing 
image motion compensation in several fluorescence 
images obtained by a time sequence from the 
aforementioned fluorescence observation image 
detecting device; 

an integration device for integrating several 
fluorescence images to apply the motion 
compensation by the aforementioned image motion 
compensation device. A fluorescence observation 
apparatus which displays the integrated image by the 
aforementioned integration device as a fluorescence 
observation image. 

[0088] 

(3) In a fluorescence observation apparatus 
mentioned in the additional remark (1), the number of 
images to be motion compensated and integrated in 
the aforementioned image motion compensation 
device and integration device is variable. 

[0089] 

In this structure, when displaying the result of 
integration of these images as a fluorescence 
observation image after the motion compensation 
process is applied to several fluorescence images, by 
making the number of images to be motion 
compensated and integrated variable, a fluorescence 
observation image suitable to an observed area can be 
displayed and an improvement in the image quality 
can be realized. 

[0090] 

(4) In a fluorescence observation apparatus 
mentioned in the additional remark (1), a 
characteristic quantity detection device is provided to 
detect a predetermined characteristic quantity of 
fluorescence images processed by the aforementioned 
image motion compensation device and integration 
device, and the number of images to be motion 
compensated and integrated is decided based on the 
predetermined characteristic quantity. 

[0091] 

In this structure, the number of images to be motion 
compensated and integrated by the image motion 
compensation device and the integration device is 
decided based on the predetermined characteristic 



quantity obtained by fluorescence images of an 
observed area. Thus, an appropriate fluorescence 
observation image can be displayed depending on the 
observed area and an improvement in the quality of 
the image can be realized. 

[0092] 

(5) In a fluorescence observation apparatus 
mentioned in the additional remark (4), the 
aforementioned characteristic quantity detection 
device is consists of a level detection device which 
detects a signal level of fluorescence images of the 
output of the aforementioned integration device, and 
the number of images to be motion compensated and 
integrated by the aforementioned image motion 
compensation deVice and the integration device is 
determined based on the signal level of the integrated 
fluorescence image detected by this level detection 
device. 

[0093] 

In this structure, based on the signal level of the 
integrated fluorescence image, the aforementioned 
motion compensation and integration of fluorescence 
images by the aforementioned image motion 
compensation device and the integration device are 
completed so that an excellent fluorescence 
observation image with a predetermined level 
complying with an observed area can be obtained and 
diagnostic ability can be improved. 

[0094] 

(6) In a fluorescence observation apparatus 
mentioned in the additional remark (4), the 
aforementioned characteristic quantity detection 
device is formed by a motion vector detection device 
for detecting the sum of motion vectors of 
fluorescence images obtained by the aforementioned 
image motion compensation device and the number 
of images to be motion compensated and integrated 
by the aforementioned image motion compensation 
device and the integration device is determined based 
on the sum of the motion vectors of florescence 
image detected by this motion vector detection 
device. 

[0095] 

In this structure, by determining the number of 
images to be motion compensated and integrated by 
the image motion compensation device and 
integration device based on the motion vector sum of 
fluorescence images, an appropriate fluorescence 
observation image can be displayed in accordance 
with the movement of the endoscope containing a 
fluorescence observation image detecting device, and 
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an improvement in the quality of image can be 
realized. 

[0096] 

(7) A fluorescence observation apparatus 
mentioned in the additional remark (6) in which the 
motion compensation and integration of fluorescence 
images are completed when the motion vector sum of 
fluorescence images detected by the aforementioned 
motion vector detection device exceeds the 
predetermined value. 

[0097] 

In this structure, by determining the number of. 
images to be motion compensated and integrated by 
the image motion compensation device and the 
integration device based on the motion vector sum of 
fluorescence images, an appropriate fluorescence 
observation image can be displayed in accordance 
with the speed of motion of the distal end of 
endoscope containing a fluorescence observation 
image detecting device, and overlooking of 
unexpected diseased areas when the fluorescence 
observation image detecting device is moved can be 
prevented. 

[0098] 

(8) In a fluorescence observation apparatus 
mentioned in the additional remark (1), al 
combination of the image motion compensation 
devices and the integration devices are provided to 
perform the aforementioned motion compensation 
and integration. Only m frames (where m is an 
integer greater than or equal to two) of fluorescence 
images from the aforementioned fluorescence 
observation image detecting device, which are taking 
in by the time interval T, are motion compensated 
and integrated, and the display of fluorescence 
observation image is renewed in intervals shorter 
than mT. 

[0099] 

In this structure, the motion compensation and the 
integration are performed by a combination of the 
image motion compensation devices and the 
integration devices in order to update the display of 
fluorescence observation image at the time interval 
shorter than the time of integration of several 
fluorescence images. Thus, a reduction in the time 
resolution of fluorescence image display can be 
prevented and the quality of fluorescence observation 
image can be improved. 

[0100] 

(9) In a fluorescence observation apparatus 
mentioned in the additional remark (8), the 



relationship between the combination number n 
(where n is an integer greater than or equal to two) of 
the aforementioned image motion compensation 
devices and integration devices, and the number of 
images m to which the aforementioned motion 
compensation and integration is applied is m=kn 
(where k is a an integer than or equal to one). 

[0101] 

According to this structure, the quality of 
fluorescence observation image can be improved 
while maintaining the appropriate time resolution of 
fluorescence image display. Especially in the case of 
k=l, the deterioration of time resolution is 
eliminated. 

[0102] 

(10) In the fluorescence observation apparatus 
mentioned in the additional remark (1) which is 
provided with: an output control device of excitation 
light for changing the intensity of excitation light 
which irradiates the aforementioned observed area 
and the time intervals of the irradiation of the 
excitation light; and a synchronization device for 
acquiring a fluorescence observation image of the 
observed area in synchronization with the irradiation 
intervals of the aforementioned excitation light. 

[0103] 

In this structure, since the intensity of the excitation 
light to irradiate an observed area and the time 
intervals of the irradiation of the excitation light 
using the excitation light output control device are 
variable and fluorescence observation images are 
detected in synchronization with the variable 
irradiation time of excitation light, strong intensities 
of fluorescence can be acquired without damaging 
the living tissue. Thus, it is possible to increase a 
signal level of a fluorescence and to improve the 
quality of fluorescence observation images. 

[0104] 

[Effect of the Invention] 

According to this invention as described above, the 
quality of fluorescence observation images of an 
observed area can be improved by increasing the 
intensity of fluorescence images so that higher 
diagnostic ability can be achieved. 

[Brief Explanation of the Drawings] 
[Fig- 1] 

Fig. 1 through Fig. 3 relate to the first embodiment of 
this invention. Fig. 1 is a schematic diagram showing 
the overall structure of a fluorescence observation 
apparatus. 
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[Fig. 2] 

Fig. 2 is a characteristic diagram showing the 
spectrum of fluorescence on an area to be observed of 
organism's tissue. 

[Fig- 3] 

Fig. 3 is a block diagram showing the functional 
structure of a fluorescence image processing 
apparatus. 

[Fig. 4] 

Fig. 4 is a timing diagram explaining the operation of 
the fluorescence image processing apparatus. 

[Fig. 5] 

Fig. 5 is a block diagram showing the functional 
structure of a fluorescence image processing 
apparatus in a fluorescence observation apparatus of 
the second embodiment of this invention. 

[Fig. 6] 

Fig. 6 and Fig. 7 relate to a third embodiment of this 
invention. Fig. 6 is a block diagram showing the 
functional structure of a fluorescence image 
processing apparatus in a fluorescence observation 
apparatus. 

[Fig. 7] 

Fig. 7 is a timing diagram explaining the operation of 
the fluorescence image processing apparatus. 

[Fig. 8] 

Fig. 8 and Fig. 9 relate to a first example of the 
fluorescence observation apparatus in which the 
intensity of excitation light and the irradiation 
intervals are variable. Fig. 8 is a block diagram 
showing the structure of a fluorescence observation 
apparatus. 



Fig. 1 1 is an explanation drawing of operation 
showing the intensity of excitation light and the 
timings of illumination and take-in images. 

[Fig. 12] 

Fig. 12 is an explanation drawing showing the 
example of the effect of the image display of 
fluorescence images and normal images on the screen 
of the display monitor. 

[Explanations of Symbols] 

1... endoscope 

2... laser apparatus 

3... lamp light source device 

8... light-distribution adapter 

12... light receiving adapter 

13... normal observation camera 

14... fluorescence observation camera 

23. ..CCU 

24... fluorescence image processor 

25... timing controller 

26... video switcher 

28 . . . video switching controller 

29... monitor 

51... control unit 

52 ...multiplexer 

53, 54, 57, 58. ..frame memory 

5 5... motion compensation circuit 

56... integration circuit 

59.. .level detection circuit 



[Fig. 9] 

Fig. 9 is an explanation drawing of operation 
showing the intensity of excitation light and the 
irradiation intervals of the fluorescence observation 
apparatus of Fig. 8. 

[Fig. 10] 

Fig. 10 and Fig. 1 1 relate to a second example of the 
fluorescence observation apparatus in which the 
intensity of excitation light and the irradiation 
intervals are variable. Fig. 10 is a block diagram 
showing a structure of a fluorescence observation 
apparatus. 

[Fig. 11] 
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[FIGURE 4] 
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[FIGURE 5] 
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Fluorescence image output 
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Timing control signal Motion vector total-quantity detection circuit 
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video switching contro l signal 



Each control signal 
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timing control signal 
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• [translation of Japanese text in Figure 6] 
53-x, 54-x, 57-x, 58-x frame memory (x) 

55- x motion compensating circuit-x 

56- x integration circuit-x 
59-x level detection circuit-x 
65 controller 
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(1* System) a a 
(2 nd System) - - 
A. Basic Image B. 
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(a) 
(b) 

(c) 
(d) 

(e) 
(f) 



Fluorescence image input 

Fluorescence image integrated in 1 st system 

(Frame memory (58) 1) 

Fluorescence image output from 1 st system 

Fluorescence image integrated in 2 nd system 

(Frame memory (58) 2) 

Fluorescence image output from 2ns system 

Fluorescence image combined output (c) + (e) 
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[FIGURE 8] 




[translation of Japanese text in Figure 8] 
71 excitation light 
output controller 
high sensitivity camera 



72 
74 
75 
76 
77 



fluorescent image processor 
display means 
timing controller 
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[FIGURE 9] 
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[translation of Japanese text in Figure 9] 
vertical axis: excitation light intensity 
horizontal axis: duration of irradiation 
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[FIGURE 10] 
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[translation of Japanese text in Figure 10] 



71 


excitation light source 


72 


output controller 


74 


highly sensitive camera 


75 


fluorescent image processor 


76 


display means 


77 


timing controller 


81 


irradiation light source 


82 


normal observation camera 


83 


normal image processor 


84 


light receiving switching means 


85 


display switching means 
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Irradiation timing of excitation light 
Image reading timing 



r V30sec 1 1/ISmc 

A: normal obs ervation image 

B: fluorescence observation image 
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[FIGURE 12] 




(b) ja*a*sffl<a 
[translation of Japanese text in Figure 12] 

(a) fluorescent observation image 
diseased part 

(b) normal observation image 
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[gift] [OBJECT] 

&ftWi£<D*j&j£ : fclp}±.£ltXW> Strength of a fluorescent image is raised and 

^ttMtU&(Dl&?tU&Wi£(Dm the image quality of the fluorescent observation 

W£rf«]±£i^ f^^rft^^ritj* image of the site for observation is improved. 

<5 0 Thereby the diagnostic capability is raised. 

[m&] [SUMMARY OF THE INVENTION] 

^^IS^^ilf^ H^&j^plHi A fluorescent observation apparatus irradiates 

^ffihj&yt&ffiM L ^ <DW)&% excitation light to the site for observation, and is 

<£ <5^7fc£r$IHfe L,X'&fcW>^tt . equipped with the fluorescent image processing 

&U&<D%tytWfo&fe^ril!M1r device 24 which carries out the signal 

5i£5te®&&JIi£ii 2 4 £if processing of the fluorescent image of the site 

T*Jt), r^TteU^MS^ll for observation which recorded and obtained 

2 4 tc&i^T, 8#^yftfc:A;fr the fluorescence by this excitation light. v 

^tiS^^B^^rfSHI'S 7 i" In this fluorescent image processing device 24, 

-i^^^ !i 5 3, 5 4 s 7 \/— the motion vector of an image etc. is detected 

i^^U 5 32&U^5 4 icfEfS $ from the fluorescent image stored by the frame 

jh/fc:£ft!Hfc«fc ^IlHt^ibt-^ memories 53 and 54 which store the 

^ h A^Sr&fcfJ LTj£3fciIMfetf> fluorescent image input in a time sequence, and 

ft#*Stt&fT9ft#tt«@&5 the frame memories 53 and 54. 

5 N ift^M^^S^^^ 7 u*— A It has the motion compensating circuit 55 

^^r ] J 5 7{^|SlS$tLfc^3t® which performs motion compensation of a 

§1:7 u — -=& y 5 8 '(DWO& fluorescent image, and the integration circuit 56 

6 S:^ which integrates the fluorescent image which 

U 0f^&^^Ufc©^SrttJ^3 the motion compensation process was carried 

LX*±P\Z$kytWL&WitiBLb L out and was stored by the frame memory 57 for 

T^7^i"5 ct 0 \z~t£ oTV^o the image of a frame memory 58. 

A predetermined-number of images are 
integrated and output, and it displays as 
fluorescent observation image to a monitor. 
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[translation of text in Selection Diagram] 
refer to Figure 3 



[CLAIMS] 



[CLAIM 1] 

It has fluorescent light-source means for 
observation to generate the excitation light for 
obtaining the fluorescence of the site for 
observation, and fluorescent image-pick-up 
means for observation to image-pick up the 
fluorescent observation image of the site for 
observation based on the excitation by the 
excitation light from above-mentioned 
fluorescent light-source means for observation. 

It is the fluorescent observation apparatus 
which displays fluorescent observation image. 
Comprising, image motion compensation 
means to perform motion compensation among 
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the fluorescent images in a time sequence from 
above-mentioned fluorescent image-pick-up 
means for observation, it has the integrator 
which integrates some of the fluorescent image 
by the above-mentioned image motion 
compensation means, and motion 
compensation was performed. 

The image by which integrating was carried 
out as for the above-mentioned integrator is 
displayed as fluorescent observation image. 

The fluorescent observation apparatus 
characterized by the above-mentioned. 



[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1 ] 



[0001] 



[M$l:-k<D$\mftm-} [INDUSTRIAL APPLICATION] 

#3891 f± % Jfi&g3te£r This invention relates to the fluorescent 
ffl&tt&Mi&.'^Wkfft LTtufES!] observation apparatus which observes the 
f&ytltZ-£oXW.&ttML*frGLfrb fluorescent image whereby excitation light is 

irradiated to the site for observation of an 
5 0 organism tissue, and it is emitted from the site 

for observation by the above-mentioned 

excitation light. 



[0 0 0 2] 



[0002] 



V&$k(D&.m [PRIOR ART] 

±.W-WM.(OWM^^%^L In recent years, excitation light is irradiated to 

^Wi^%^:^ML, ^OJE&S3t the site for observation of an organism tissue. 

\z.£.oX$E.W-W8kfrhW&?&£. The self-fluorescence directly generated from 

1~3 &M ; &Jt*?*E.W^&X L-T an organism tissue by this excitation light, and 
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&V^cM^£>:£5fc£r 2&7cIH£ by using the fluorescence of the medicine 
t UT^tBL, %:<D ; $k.%$i.ti*b injected into the organism, it is detected as a 
£fmftO£&*>ft«0>gAtt two-dimensional image. 
AS (#J;i^ J&ftOHtB-^afll The technique whereby illness states (for 
f&BS) £^$r1~5&fl?;0s;8^b example, the kind and permeation extent of the 
ftoo£>9, w£>$ft«|££fT illness), such as the modification of an 
otz^o^^.it^M'^iW.t^^.^ organism tissue and cancer, are diagnosed 
ft'CV'S, from the fluorescent image is used, and the 

fluorescent observation apparatus for 
performing this fluorescent observation is 
developed. 

[0 0 0 3] [0003] 

S^&^GDlt^^&V^Tfi, £ In an observation of a self-fluorescence, if 

ftUffiltZB&yt&?$M1rZ) t, excitation light is irradiated to an organism 

*:<DW)1&% <£ 9 ^I(Df3t tissue, the fluorescence of a wavelength longer 

a J 36£i"3«, £#f£:fctt than the excitation light will occur. 

MtfcLTtt, ^iiiNADH It uses as the fluorescent material in the 

(-n^-vT^ K7r->7 ^ organism, for example, there are NADH 

u^t"^ K) , FMN (7 7t> (nicotinamide adenine nucleotide), FMN (flavin 

K) , fc° U i/v mononucleotide), pyridine nucleotide, etc. 

l^af-?- K<W*&5 D MftV Recently, the interactive relationship 

fi, r. <£> J: 5 te-gft %&±1r 5 of ?factor-substance? in the living body and the 

±#sHmy>}M£&&b<DfaKm illness which generate such a fluorescence is 

^dSfHitKfcOoofc !? , becoming clear, and the diagnosis of cancer 

«fc 9 Jffi^EO^»fis pT etc. is possible by these fluorescence. 

[0 0 04] [0004] 

£fc, &460^ttf>«fgK:te^ Moreover, HpD (hematoporphyrin), Photofrin, 

-C£flei*i^i£A-f 3^fc&ff fc ALA((delta)-amino levulinic acid ), etc. are used 

LTIi x HpD (^-^ h/K/u^ as a fluorescent material injected into in the 

<< V » , Photofrin , A L A ( 5 living body in fluorescent observation of a 

-amino levulinic acid medicine. 

bti& 0 -H^©^3fc^Jtt3S^ These fluorescence agents have 

b'^OM^fefch 9 , ^.ti^r^ accumulation property, such as towards cancer. 
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^rt^&ALT^?t ; £rSli^i~'5 An illness site can be diagnosed by injecting 

w bXMHsM&%&WrX£ % 0 -this in the living body and observing a 

$.tz, =t J t 1- JVtfifc^^i fluorescence. 

ytyoWfcHlNZlt, £tJ®#L^S Moreover, a fluorescent material is added to 

J: 9 yft^^tt^ytfyQli&M a monoclonal antibody, and there is also a 

^&-\t&jj : &hfoZ>o method of making a disease part accumulate 

the fluorescent material by an antigen antibody 

reaction. 

[0 0 0 5] [0005] 

B)%5±%b LTtifjJ^fi^^v^ It uses as excitation light, for example, laser 

ls—¥, ? ] J ~? h y \s— "9 s , H lights, such. as an excimer laser, a krypton laser, 

e — C d u— if , -fe^ ffj: a He-Cd laser, and a dye laser, are used. 

t*(D \s— *fytfrFti\s^bti, JSb® The fluorescent image of the site for 

^^^^l^^BSIt'f-^ ltd observation is obtained by irradiating excitation 

cfc o TWs&tt&Mit<Dlkyti&% light to an organism tissue. 

#^) 0 ^(Dfiftj&ytltZX The slight fluorescence in the organism tissue 

Wzi$ttZ>®tffii£&yt$:&mi, by this excitation light is detected, and a two- 

X 2fc^(Di&ytW{i&$:£.J$,l', dimensional fluorescent image is formed, and 

l&Wr&lTOo £ffc!fl^i^ observation and a diagnosis are performed. 

jottS^Ttfi, lE^^ir^^SU As for the fluorescence in an organism tissue, 

b Xl&fti&I^Rlf^tDX^? h the fluorescence intensity and its spectrum vary 

/i^g£Mt:1~<5 0 w T\ ^t^^ in a normal part and a disease part. 

hA^— §|5^r^7t Then, it is detected, using a part of fluorescent 

W&k LXfiktti wt^^r^tff strength and spectrum as a fluorescent image. 

bXJE&Mb^^tD A normal part and disease parts, such as 

%V>b £r¥USiJ~Cf , 2£ESlWiL£r|p] from cancer, can be distinguished by analyzing 

b &X% 5 0 this, and an illness site can be identified. 

[0 0 0 6] [0006] 

;fcttil§A{^ #I?5 - 3 0 4 In the unexamined Japanese patent 5-304429, 

4 2 9-^(«i4oV^T, !*l#i£^r£r this applicant irradiated the excitation light of 

R}\<^tzmWz£ 0 (M wavelength (lambda)O (for example, 442 nm) 

;ifl4 4 2 nm) <7)J®j£S)fc£:S?> with the apparatus using the endoscope etc., 

^LX^{$m&frh<Dikyt1ML% and detect the fluorescent image from an 

1££tiU lEftUb'M^&bXlk organism tissue. 
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#M©Jfc*a*Sft5 A 1 = The fluorescent component of two, (lambda)1 

480 — 520 nm t X 2= 6 =480 - 520 nm from which the ratio of a 

3 0 nm \ZX±.b<D2'0<D^%$L fluorescence intensity differs in a normal part 

5>£r#TA 1 , X 2 <D&3%i& and a disease part, and (lambda) 2 = 630 nm or 

Pfl-eH, Jt^©RJMQiaSr?TV\ more) were obtained. The difference, and ratio, 

^(Di&ytWii&it -%r<D&W-$£^:fa etc. are numerically processed among each 

fefl*tf3E#»Hlft % (lambda)1,(lambda)2 band. 

*K:®fe^^1-5 J: The calculation result from, for example, a 

7— S^SrfT? Z. t (Clj: «9 , ^ normal part, of this fluorescent image signal is 

SpB{££r[p]£i~<5 Cl i: ^ pTfi~& green, and a disease part is red. In this way, the 

^it^M^W^^.^ LTV^5 0 pseudo- colour display of the image display is 

performed, and the fluorescent observation 
apparatus which can identify an illness site is 
proposed. 

[0 0 0 7] [0007] 

IftW&ffifcL&o tTZEk [PROBLEM ADDRESSED] 

§11 In the above fluorescent observation 

B&ifc©<fc 9#^3tejS£2£Hfc*5 apparatuses, the fluorescence obtained from 

V^T, &&ttfk%H1iL<D£.i£ffll& the organism tissue of the site for observation 

frb&btiZ&ytttQkyt&Igffi has a weak fluorescence intensity. 

IK , tll&#&l3Hfc©tfcflgfc £. There is a possibility that the case where a 

oTtt&jif/«c^3tft^li^d s # good fluorescent observation image is not 

bfaftV^^#$£C5S*Ld s fc obtained according to the state of the site for 

<5o Z<Dtz#>* iS^tel^Bft^So^ observation may arise. 

T^^^^rE^i Lfc 9 lE^^P For this reason, a disease part is overlooked in 

t*aC*BOW38>JS:l»ofc 9 fluorescent diagnosis, or an error is generated 

#Sff(cK 9 d>£ ^t?t!£$r£fc in diagnoses, such as mistaking distinction of a 

^l^ffiTLT L£ 9 i^fcS normal part and a disease part. 

FpJlI^dSfcofco There was trouble that the fluorescent- 
diagnosis capability may reduce. 

[0 0 0 8] [0008] 

dti/^tD^fi dit^ This invention was made in view of these 
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Xt£ Z tifz i><DX\ i&ytWtfk<D situations, can raise strength of the fluorescent 

&j££[^±£itT||§S#fel3WSC image, and can raise the image quality of the 

^^Ttfll^S^^lJKSrft-t^ fluorescent observation image of the site for 

tZZbfrXZ, dtUdcfc observation. 

Wiifejj&Mib&Z b&*Iffetei!k It aims at providing the fluorescent 

3fcSl^iS*fi£:fi§i&"^ 5 ^ b&B observation apparatus with this raising of 

tfyb L X V ^ 5 o diagnostic capability made possible. 

[0 0 0 9] [0009] 



[RHSr»fti-5fcie>©^ai [SOLUTION OF THE INVENTION] 

^:^8W(wj;S^^:ftJg^fifix The fluorescent observation apparatus by this 
*Sl*tftSBJ(ttO*3tSr#5fcft invention is equipped with fluorescent light- 
Ojgb®3tSrll^1"5^:3feM^ffl source means for observation to generate the 
ftM^&iks S&IE^ftttSJBft excitation light for obtaining the fluorescence of 
M^&fr WlSbSft l£ <fc 5 J5fr£2 the site for observation, and fluorescent image- 
(3L|£<5 < ^M1^^M\\L(D^%^ pick-up means for observation to image-pick up 
#5flfc£rflH&1~ the fluorescent observation image of the site for 
^riix.x ^3tfl^lHfe2: observation based on the excitation by the 
^tS^ftfeot, fulfil excitation light from above-mentioned 
ft^f^JBSHfe^SJ: !9 B#^y»J#J fluorescent light-source means for observation. 
\ZL^btl£W&<Vi&ftWilk?B\\z. It is the apparatus which displays fluorescent 

hWi£(DW}% ffiiM&ft 0 W observation image, 
tlitil^drx StflBlHftft Comprising, it has image motion compensation 
izffi^^gklL X oTSb#/ffl^^ means to perform motion compensation among 
JS^tifc^^^O^^lJ^^r^W the fluorescent images received as a time 
1~5?Jt:9^l£<t mllBfl sequence from the above-mentioned 

5HM*t^cfc oT^t^^tLfc®^ fluorescent image-pick-up means for 
fcikftW^Wfe. b LX&7jkirZ> observation, and the integrator which integrates 
hOXfo&o the fluorescent image by the above-mentioned 

image motion compensation means, and 
motion compensation was performed. 

The image by which integrating was carried 
out as for the above-mentioned integrator is 
displayed as fluorescent observation image. 
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[OOIO] [0010] 

[Effect] 

&ftMMffiitM^WL\Z.£.r>X$& The excitation light generated by fluorescent 
£Lfcjajfi3te£:ft&#jfegMflr.£ light-source means for observation are 
¥&M L „ huI S©^7fe Id J: -5 irradiated to the site for observation. 

< ^^M^^itL(D^ytW. The fluorescent observation image of the site 
&lW. : %: ; £.%WMM ) Ml'&.^-Wc\z. <fc for observation based on the excitation by the 
oTSHfef-So -tLT, above-mentioned excitation light is recorded by 

#M#^^(£<£ oTsuf£^3tft fluorescent image-pick-up means for 
«E»fc^&.fc«m»ai«jK::» observation. 

fcft3&&^£3tijferaK::Jott And, motion compensation of the fluorescent 

images received serially from the above- 
^Wt \z. <fc !9 jftjfElJj # Jifit^JS $ mentioned fluorescent image-pick-up means for 
tt/clS^O^^tlj^Sr^^ELfc observation by image motion compensation 

means is performed. 

The image which integrated the fluorescent 
image of some for which above-mentioned 
motion compensation was performed by the 
integrator is displayed as the fluorescent 
observation image. 

[0011] [0011] 

{^Mm\ [Embodiment] 

WT\ Hffi£r#RS Lt*IP^© Hereafter, the embodiment of this invention is 

demonstrated with reference to a drawing. 

HI 4 fi#$§9!OB 1 ^JS^Jlc^ Fig. 1 or 4 concerns the 1st embodiment of 

9, 01lifMffl©i#: this invention. 

Diagram 1 is a composition explanatory drawing 

±fcBM<DM&tt0.UGUc&li showing the entire composition of the 

•S^ftco F7A5r^ff fluorescent observation apparatus. 

ttS, 11 3 l±m 1 (PlSEfcd&tt Diagram 2 is a characteristic view showing the 
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S^^M&^SI^fi^lSSisW $L fluorescent spectrum in the site for observation 
Sr^1"^oy^0> (H4fi^^ of an organism tissue. 

®^*Qja^fi(Cjott5K)f^^:l^ Diagram 3 is a block diagram showing the 
a^-y — h"Cfc5 0 function composition of the fluorescent image 
processing device in the composition of 
diagram 1. 

Diagram 4 is a time chart explaining the 
operation in a fluorescent image processing 
device. 

[0 0 1 2] [0012] 

^MM&W&ytWi^^Wts H The fluorescent observation apparatus of this 
^ttl£l$iiL^05ftf&ft(D^ytlk. embodiment is equipped with the endoscope 1 
U^St^^^pflMSA* b(D^yt<D^ which performs the fluorescent image formation 
^^rtr o 1*3*1 ft 1 Sriix-T^ from the light-guide and the site for the 
5 0 ^LT, JSiS)te£:^£i"5 observation of excitation light to the site for 
£ft«£/B <D%M&Wl t LTv observation. 

4 4 2 nm And, it is considered as a light-source means 

J:^tt5He-Cd (^V $ for fluorescent observation to generate 
A — # K-*#iO i'— 1J\ 3 5 excitation light, for example, it has the laser 
0 nm-^S 0 0 nm (DU~ apparatus 2 which has laser light generating 
^^HEir^^^ri/-? -U\ ^ means, such as the He-Cd (helium-cadmium) 
U/hyi/^f, fe^U— laser which generates a purple light with a 
if(D If #3§£3M££^pf 5 wavelength of 442 nm, the excimer laser which 
i'— 1fi£effi2 £r<l;t, 1*1 generates 350 nm - 500 nm laser light, a 

lift®&£ll^^5fcfc£>iIS krypton laser, and a dye laser. 
^MM(D%Ws^^t LTfifift Moreover, as light-source means for the 
%$&*EirZ> ^rir 7^7 usual observation for observing an endoscope 

7^y??> a £:^ft~<5 7 >7%Wk image, it has the lamp light source device 3 
Si3 Srlix.Tfl $t £ tLTV^ which has lamp 3a, such as the xenon lamp 
<5 0 which generates white light, and it is 

constituted. 

[0 0 13] [0013] 

ftHUSlte, l/^fif 2fc5 The light guide 4 which an endoscope 1 
VM47^^3t2R3SB3^b»ttJ transfers the emitted light from the laser 
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tt3t&5fc$S8lHi£"C'f5^'f" -5 7^f apparatus 2 or the lamp light source device 3 to 

h 134 Y 4 k, Ht^&£r&iffiKB!l the end. and the image guide 5 which transfers 

co^lMoC 6 ^ TrfcM't' ■& -4 ^ — an observation image to the eye-piece part 6 on 

i? jj -f K 5 t ii $ ti T 33 the rear side are passed through. 

•J , 7^ K4 li^TclKI £> Light guide 4 passes through the inside of the 

teftU<DMM X <Q mtii LIZ*.- universal cord 7 extended from the side of the 

if/Va— K7rt$r#»LT holding part on the operator side, and is 

iffiMcDysf Y=*%? 9 7 installed to light-guide connector 7a of an edge 

a*T?j©H!$ix-CV*S 0 part. 

[0014] [0014] 

^—f^W. 2 RX£y >7'%W& The laser apparatus 2 and the lamp light source 

ft 3 ft, rtH^ 1 — 7fe£#l device 3 are connected to the adaptor for light 

Vfez-^b^tftT #7$ 8 Kg? distributions 8 which switches the light guided to 

WtZti. timmryy* 8tcfi endoscope 1. 

wSt£.foW&\<D7'( h#>f K= Light-guide connector 7a of the above- 

^^ 7 a ^ 5 ^^$tLT, mentioned endoscope 1 was connected to the 

If^ft 2 d»£><D if «t -5 adaptor for light distributions 8. 

jBb&ft&Sl^fii^^fcaNSfi The excitation light by the laser light from the 

3 *»b©ii^ft38^flSW>fedSE laser apparatus 2 or the usual illumination light 

%f%Ty-?$> 8 LTI*J^^ for observation from the lamp light source 

K4^3fd»|X; rt device 3 is guided to the light guide 4 of an 

H0£ 1 <D9b$&M X K> ttifrt £ tv<5 endoscope via the adaptor for light distributions 

±9 Wct^5 0 8, and it radiates from the end of endoscope 1 . 

[0 0 15] [0015] 

But5IE7C^Ty7°^ 8 li, U— The above-mentioned adaptor for light 

■f'&W. 2 RXly 3 distributions 8 is equipped with illumination light 

<0\ftft%<DftM$ i \zMWL£fi1t switching means 11 constituted by the movable 

"Tit 5 7 — 9 b. pJW)^7— 9 mirror 9 arranged in the optical path of the 

£S2tt)1"5 '< 1 O <!: £ «t emitted light of the laser apparatus 2 and the 

*)Ml8.£htzmWytty&¥-& 1 lamp light source device 3, and the driver 10 

1 5riix.T:fc <0 , "6Ji|j 5^—9 which actuates the movable mirror 9. 

(Dftm&m&LtfilZty <0 Excitation light or the usual illumination light 

t Id J: oTSi$e7tS? ; 5V''liiiS for observation is guided to the light-guide 4 

M^ffiM$ftyt1kfa&M<D : 7' / ( h rear-end surface of an endoscope by switching 
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134 K 4 < the angle of the movable mirror 9 selectively. 



[0 0 16] 



7 1 3 i^7tli^STOT-foo 



LtOC C D 
1 5 7^7°7C$U£g 



[0016] 

The adaptor for light receptions 12 is connected 
to the eye-piece part 6 of an endoscope 1 . 
The camera for usual observation 13 which is a 
usual image receiving part and becomes this 
adaptor for light receptions 12 with usual 
image-pick-up means for observation, and the 
fluorescent camera for observation 14 which is 
a fluorescent image receiving part and serves 
as fluorescent image-pick-up means for 
observation are connected. 

A usual observation image and fluorescent 
observation image are registered by each 
image-pick-up means. 

The camera for usual observation 13 is 
equipped with an image-formation optical 
system and CCD 15 as an image-pick-up 
element. 

The image (usual observation image) of the 
tested site irradiated with the usual illumination 
light for observation from the lamp light source 
device 3 is recorded. 



[0 0 17] 

6 0357 ^/V* 1 6 £[E]te 

mm-tzmwim*-? 1 1 1, 

-7t4T (I.I.) 1 8 ts 4*- 

•^yfy->7 7^n 8 <Dm 



[0017] 

The fluorescent camera for observation 14, an 
image-formation optical system and the rotating 
filter 16 which passes the fluorescent 
component of a predetermined band, the motor 
for actuation 17 which carries out rotation 
actuation of the rotating filter 16, and the image 
intensifier 18 which amplifies the image which 
permeated the rotating filter 16 (I. I.), it has 
CCD19 as an image-pick-up element which 
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tl&fcW&^^W&M^bX^X records the output image of the image 

©CCDl9iSriA ( U—f intensifier18. 

K«2*»fc©iaig3t*fiRit-t*5 The fluorescent image (fluorescent 

31 1 l£j;o"C#bti51&1£glH4 observation image) of the tested site obtained 

(^ftfcffcife) by irradiating the excitation light from the laser 

1"<5«fc9K:#oTl^5o \b!U7 apparatus 2 is recorded. 

^^16 l*> Wx.l*X 1=4 The rotating filter 16 is (lambda)1 =480 - 520 

8 0 ~ 5 2 0 nm W^fi|£jii§7 nm band pass filter, for example, and the band 

-<^^ tX2 = 630 nm SX± pass filter more than (lambda)2 =630 nm is 

©af^iftifi^-ryu* b&fBXkZ arranged, and it forms a disc-shape. 

HTR^t^{cff^$ti, EKEi" These filters are sequentially placed in the 

Z>Zt\z£^XZtib<D7s(/V optical path by rotating. 

^#|ilI#OcSg t t , t£:ft# X The fluorescent component of each band of 

1 , X 2 (D^MtKDfti&Og. (lambda) 1 and (lambda)2 are passed. 

[0 0 18] [0018] 

Stc^T^T** 1 214, rtftft The adaptor for light receptions 12 has the 

(D&ffiM .6 tL7t&¥# movable mirror 20 arranged in the optical path 

^<^5fcj& c HciaiS:$;rL/c'5Ti!]5: 0 f the copied object image transmitted to the 

7"20h *IKj 57-20$: eye-piece part 6 of an endoscope, the driver 21 

WWilTZ> Yy-i^2 1 b\z£<9 which actuates the movable mirror 20, and 

fllfifc £ tbfc»3J&¥IS 2 2 £ image-pick-up switching means 22. 

$m±X is 0 s "511!] 57-20© A camera is switched to the fluorescent object 

ftfe&MVl&rtzty'Ol&TLZZb for observation, and a usual observation by 

ldJ;oT:£3fe$l^£M"l&g switching the angle of the movable mirror 20 

mt\^t)/~ yZVJV&z., ftH selectively. 

&lX*'&tbtl1t&^i£i&%7&1% The copied object image obtained by the 

^Mffifi ^ 7 13 fc-SVMi^^fe endoscope 1 is guided to the camera for usual 

M^ffifiJ 1 7 1 4^#< i p Id observation 13, or the fluorescent camera for 

ft o T V s 5„ observation 14. 

[0019] [0019] 

Bufciifltit^;*; > 7 13 icii The camera control unit (CCU) 23 is connected 

A>7 = >M-/i'i-7F to the above-mentioned camera for usual 
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(CCU) 2 3#8M*£ii % C observation 13. 

CD 1 5 <D\&t}<DW&.\t (it The image-pick-up signal (usual image signal) 

ftPHfeft-SO ^A^^ttTCC of the output of CCD15 is input, and signal 

U 2 3 T*{f ^rjQM&teZti* il processing is performed by CCU23, and the 
igWLg*W$.<D k*-r^"f& video signal of a usual observation image 

£ft<5 J: 5fiotW5. forms. 

[00 2 0] [0020] 

Stifc^^fcM^ffi^^ 7 1 4 £12 The fluorescent image processing device 24 

%kytWii£L®M^$k t ft 5^5fciJ used as fluorescent image-processing means is 

4 *i> C connected to the above-mentioned fluorescent 

CD1 9 <DtiijjT?foZ>%kytW&. camera for observation 14. 

(DWi@Lit-£r (^TfeH^ff ^-) ^ The image-pick-up signal (fluorescent image 

Xti^i^X^.%W^^MW.2 signal) of the fluorescent image which is the 

4 Tit ^-*&g#ft£;ft, ^ftft output of CCD19 is input, and a signal 
^HHIfccD ¥ Jrit processing is made by the fluorescent image 

5±5t^t^5. processing device 24, and the video signal of 

fluorescent observation image forms. 

[0 0 2 1] [0021] 

$.tz^ &M<DWift#'< S.yyS: Moreover, the timing controller 25 which 

fflffl"t%>$4 ^ ho— controls timing of each part of operation is 

7 2 BtfRttbit, le^ffiT^ provided. 

7** 8 <D K 7 >f 1 0 , ^Tfeffl A timing-control signal is sent out to the driver 

T?y? 1 2 <D K7-< /< 2 1 , 10 of the adaptor for light distributions 8, the 

0=Dte7 ^ /W^ 1 6 c^iEtbffi^— driver 21 of the adaptor for light receptions 12, 

* 1 7, &tf£3fcMifc&yisfcll the motor for actuation 17 of the rotating filter 

2 5 V'jT'rfrJ^Hf -^-SriH 16, and the fluorescent image processing 

ttli - * =t ?l^oT^o, device 24. 

[0 0 2 2] [0022] 

ittfcCCU 2 3&tf£3felHMft Above-mentioned CCU23 and the above- 

£!££& 2 4 li fr^T. 4 y ^-r mentioned fluorescent image processing device 

2 6 £ *K C C U 2 3 (75 24 are connected to the video switcher 26. 

ffi^Oii^tl^ilM&ff -f-tfbfc The usual observation image signal of the 

1^1^12 4<0\£?}<nik% output of CCU23 and the fluorescent 
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^•y 2 eci-Dtl^CM 
x^-^^ 2 6 fdfi, ^iij 
fc07? h*>f 5/^2 7 £ 

ytm&mmmw 2 4 oftg&x 

f-^y'^^Y n-7 2 8 

•T 2 6 0>ffi7^lC{i^ = * 2 9 

2 6 k «t o -ca* $ ft/c£#«L 

MfcfS^SfcttilflMHRBtt 
2 9{;:A7j£ftT 

5 0 



observation image signal of the output of the 
fluorescent image processing device 24 switch 
selectively by video switcher 26. 

The foot switch 27 for manual operation 
performing an image change control and the 
video switching controller 28 for performing an 
image change control automatically based on 
the calculation result of the fluorescent image 
processing device 24 are connected to the 
video switcher 26. 

A monitor 29 is connected to the output end of 
the video switcher 26. 

The fluorescent observation image signal 
chosen by the video switcher 26 or a usual 
observation image signal is input into monitor 
29, and fluorescent observation image or a 
usual observation image is displayed. 



[0 0 2 3] 

x, ic5fc/87^7°* 8, &itm 

Kmry-T-y- 1 2<D»sm% 7- 
2 o, ik%m.mmti^7 ho 



[0023] 

In case it observes in the fluorescent 
observation apparatus of this embodiment, a 
light source and a camera are respectively 
switched by the adaptor for light distributions 8, 
and the adaptor for light receptions 12 the 
indication of the timing-control signal from the 
timing controller 25, and a fluorescent 
observation or a fluorescent usual observation 
is chosen. 

At this time, the timing controller 25 takes the 
synchronization with a process within the 
fluorescent image processing device 24, and 
each operation of the movable mirror 9 of the 
adaptor for light distributions 8, the movable 
mirror 20 of the adaptor for light receptions 12, 
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and the rotating filter 16 of the fluorescent 
camera for observation 14. 



[0 0 2 4] 

mmmmmyt^x'o mm* tut 
1 2 ^g-tiismsiffl* 

^713 ^**»*LTaHfc**L 
5. *Lt, CCD 1 5f|| 

$ixytiiff®jfto»«Kt W C 

CU2 3 T-ft-^-toS $ ilf 



[0024] 

The movable mirrors 9 and 20 are made to 
move to the position which is shown as a 
continuous line in diagram 1 in the case of 
usual observation. 

Thereby, the usual illumination light for 
observation from the lamp light source device 3 
is guided to the light guide 4 of an endoscope 1 
via the adaptor for light distributions 8, and it is 
irradiated to the site for observation. 

The copied object image illuminated by the 
usual illumination light for observation from 
lamp 3a at this time (usual observation image), 
through the image guide 5, through the adaptor 
for light receptions 12, it guides to the camera 
for usual observation 1 3, and it records. 
And, the signal processing of the image-pick-up 
signal of the usual image recorded by CCD15 is 
carried out by CCU23. 

It is sent out as a usual observation image 
signal to the video switcher 26. 



[0 0 2 5] 

Blcpjft? 7-9, 20M 

8^it is—fmm 2 



[0025] 

On the one hand, the movable mirrors 9 and 20 
are made to move to the position which is 
shown with a broken line in diagram 1 in the 
fluorescent observation. 

Thereby, the excitation light from the laser 
apparatus 2 are guided to the light guide 4 of an 
endoscope 1 via the adaptor for light 
distributions 8, and it is irradiated to the site for 
observation. 
For the fluorescent image of the tested site 
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iTtMii*^7 1 4^m 

/u* 1 6fcJ: DBWEA 1 , A 2 
CD 1 9-CffiHfe$jx5. CCD 



obtained by irradiating excitation light at this 
time (fluorescent observation image), through 
the image guide 5, through the adaptor for light 
receptions 12, it guides to the fluorescent 
camera for observation 14, and it records. 
In the fluorescent camera for observation 14, 
the fluorescent component of above-mentioned 
(lambda)1, (lambda)2 wavelength band is 
permeated with the rotating filter 16. 

The fluorescent image is amplified by the 
image intensifier 18, and it records by CCD19. 
The signal processing of the image-pick-up 
signal of the fluorescent image recorded and 
obtained by CCD 19 is carried out by the 
fluorescent image processing device 24. 

It is sent out as fluorescent observation 
image signal to the video switcher 26. 



[0 0 2 6] 

hn — y 2 5 it, fiftfc 



[0026] 

In this embodiment, the timing controller 25 has 
switched the state of the two of the above- 
mentioned usual observation and fluorescent 
observation at high speed. 
Consequently, both usual observation image 
fcilflMSJ&lMfeft ^■h'g.ftMM signal and fluorescent observation image 
M^iE-^rt (DM^t^^bti^o signals are always sent to the video switcher 

26. 



[0 0 2 7] 

:Ot7^^ 2 6KA 

7yh^yf 2 7frb<D%7F 



[0027] 

As the process of displaying the image of the 
two of the usual observation image input into 
this video switcher 26, and fluorescent 
observation image to monitor 29, when 
identifying illness sites, such as that of cancer, 
by the control of the video switching controller 
28 based on the process which an image is 
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SS2 4 (D&Wti&^z^s^^X selectively switched by the indication from a 

M*rir7s<i y^stfzx^ hn— foot switch 27, and is displayed, and the 

9 2 8 0$iJfttcJ: !9#J;ttfjS^ calculation result of the fluorescent image 

O^AflJffiSrHSJ Lfc t f processing device 24, for example, the method 

Ttli^^r^^i*^ ct 5 {^M^lSt to switch the image so that the fluorescent 

$i%kZ-Z>jjfes b'x^^^f image may be displayed, in the video switcher 

+ 26 \zto\,^Xi&yt^^Wi£.R 26, fluorescent observation image and a usual 

t£il^ll^®^£^j# LT 2o observation image are synthesised, and a 
£)®4fe£r.x— method to superimpose the 2 images into a 

TFLfc 9 Elfj&Z)ffi&t£ '□Efc^TF synthetic display at a predetermined aspect, 

^S^ife&if^^tf btifto these etc. are mentioned. 

[0 0 2 8] [0028] 

^kytWL^Zff 0 \s—f& If (lambda)O =442 nm purple light by the He-Cd 

fi 2 cD u— if LT laser is irradiated to an organism tissue as laser 

He — Cdl/- Iflw <fc 5 A 0 light generating means of the laser apparatus 2 

= 4 4 2 nm <£jSfe3te£r£ffc#l when performing fluorescent observation, since 

j§fef£E$#t"t~5 £ , 4 4 2 nm J: the self-fluorescence of a wavelength longer 

V)&\t^&<D than 442 nm occurs, this fluorescent image, 

£><DX\ ^(D^it^^r^'fiMM concerning the fluorescent camera for 

JH#* 5 1.4fc*i^TEHE:7w observation 14. 

1 =4 8 0-5 By the rotating filter 16, (lambda)1 =480 - 520 

2 0 nm <t 1 2 = 6 3 0 nm ^ nm, separation permeation is carried out also to 

±£©2oro&gi|gJ£[;L#Bi2i the wavelength area of more than (lambda)2 

i§ UT X 1 tl 2 ©2o(Df =630 nm. The two fluorescent images of 

fti£%lW&WiiML*tZ>o (lambda)1 and (lambda)2 are sequentially 

recorded. 

[0 0 2 9] [0029] 

mtZ^&%<DWl$&yt\Z- J; The fluorescent spectrum of the visualisation 

^^SMilCjott <5 pI^^HScO^: area in the site for observation by the excitation 

%(D^s<2 b:7-Mi> M2\Ztf light of the above-mentioned purple light serves 

i"«t 5 U\ Sb^Tfel 0 cfc^fi^ as a strength distribution of the band of a 

&£ro^£p3£S$W& wavelength longer than excitation-light 

Efl?fflSffiTf43ft < x <C if ©?S (lambda)O, as shown in diagram 2. 

^■CttS < & 9, 4#K * 1 ft It is strong at a normal site. 
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iSo^l^T-fijElt^i^joHS in disease parts, such as that of cancer, it 
£3t&g#&<, M&iOM becomesweak. 

ft -5„ ioT, The fluorescence intensity in a normal site is 

1 Hi&<D^m&^hlE^U^L especially strong in the band near (lambda)"!, 
tm^&t^mWvimX'h and the difference with a diseased part 
•9, ^©.tpTOlitio becomes large. 

X&^tDm^^V&mftX' % Therefore, the distinction with a normal site 
2> 0 and a disease part is especially possible from 

the fluorescence intensity near (lambda)1 , and 
a diagnosis of diseased parts, such as cancer, 
can be performed by such fluorescent image. 

[0 0 3 0] [0030] 

%.%W&®iM£iW. 2 4 IdioVT In the fluorescent image processing device 24, 
ft, X 1 t X 2 <D&% the calculation which asks for the ratio or the 

^©Itif f J: ^ 1 1 U 2 difference of a fluorescence intensity in 
\z&nZ-&ft%i&<Dtt:mtitzlZ (lambda)1 and (lambda)2 from the image 
M^Sr^fe-S^SiHT^ signal of the fluorescent image of (lambda)1 

mWi<D&ftZmwmte1&ftWl and (lambda)2 is performed. 
&W0i&.iW-%r$:£.j$.1rZ> o The fluorescent observation image signal 

which can distinguish the characteristic of an 

organism tissue is formed. 

[0 0 3 1 ] [0031] 

M 3 ^ftMMSI^B Next, the detailed composition of the 

2 4 <Z)f$&IBc£)f|f$c&'7F L, %kyt fluorescent image processing device 24 is 
m&&mmW. 2 4 W shown in diagram 3. 

ffllco^Ttfti^i-So ftfc, H The composition and effects of the 

3 \^-\tik%M^.^M.WM2 4 \Z. fluorescent image processing device 24 are 
fcttS£ft®fc©tt£ffi«*Q;S demonstrated. 

RT3Bftfcm&'rto$bft<Dmife In addition, the function composition of the 
^fR^TF-to part which performs a motion compensation 

process and an integrating process of the 
fluorescent image in the fluorescent image 
processing device 24 is shown in diagram 3. 
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[0 0 3 2] [0032] 

^itW^t&WgkWL 2 4 f±, i£B The fluorescent image processing device 24 

fa<D&U£ffl'$1rZ)ffl'MU5 detects the motion vector of an image etc. from 

1 ^ R#^J#J^A^7 ZtiZikyt the fluorescent image stored by the control part 

HH^tfMf -^*£r 2 5 51 which controls each part in an apparatus, the 

^jv^zfvt^s 2. 3c3felHfe multiplexer 52 which switches the. signal of a 

^ISlf^?)^^ — A^^y 5 fluorescent image input into a time sequential 

3, 54, 57, 58, 7 V— series of two lines, frame-memory 53,54,57,58 

J*/^r ] J 5 4{^taH$ which store the fluorescent images, and the 

tl/t^^Mfti 9 Mi^(DW}^^< frame memories 53 and 54. 

^ N^^£r1^tb LTi£;)feilHfe<7) The motion compensating circuit 55 as image 

Wii^ffi^i&ff o WfJt^ motion compensation means to perform motion 

Wtt LT<Z)lbtJfifltlHlS&5 5, compensation of the fluorescent image, the 

fitlf ^I^ti7i/^A^^ integration circuit 56 as an integrator which 

y 5 7 HISlS^tiTt^^:®^^ integrates the fluorescent image which the 

7 U"— ^ y 5 8 (DM^l\^^ motion compensation process was carried out 

%i-%WA^& t LX<Dmft\z] and was stored by the frame memory 57 to the 

6, $M5$%±M£ti7 1/ — A image of frame memory 58, by judging whether 

^^y 5 8 (cfEl^^ti/c^jt® the signal level of the integrating fluorescent 

&(Dia ^r^^^^W-tH LB\?E<D image which was processed and was stored by 

\s^/is{^Ml>tzt>*%¥ilffliirZ) Z the frame memory 58 was detected, and the 

t %£\Z. J: o X^^tW\i^<DpJf^(D predetermined level was reached etc., it has the 

Wt»**^ttii"5^SS:a:ftai# level detector circuit 59 which • is amount 

tkXfo o X i^-</H£tibi3Mx t ft detection means of the characteristics to detect 

<5 U^MjltHEiS 5 9 ^rli^T the predetermined amount of the characteristics 

ffihJafccFtiTV^o of a fluorescent image, and it serves as the 

level detection means. 

[0 0 3 3] [0033] 

ZL<Dffij${zi6\,^X, In this composition, the fluorescent image 

SliS&fi 2 4 te^TfeU^cDift^W processing device 24 performs a motion 

WW^M'RXJ^^^M^i V\ it compensation process and an integrating 

^M^dO{f ^ l^^/U^Ef^ltW process on the fluorescent image. 
±t t£Z> «t 9 {c^ftffi&^S&il: Strength of a fluorescent image is raised so 

£r[6]±£lt<5 0 that the signal level of a fluorescent image may 

become larger than a specified value. 
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[0 0 3 5] 

U 5 3^fc(47U— 5 
4(^iett$tL5 0 #)tf><73 

y 5 3(C®^|Elf^tL5c £ 
fr?l£<a£;*:iHfe£:fcS. 

5 8 ttrai:iittasE**ix 

So 



[0034] 

The control part 51 is based on a timing-control 
signal from the timing controller 25. various 
control signals are sent out to each part in the 
fluorescent image processing device 24. 

An operation of the constructor in an 
apparatus is controlled. 

[0035] 

The fluorescent image signal from the 
fluorescent camera for observation 14 is input 
in a time sequence into multiplexer 52. 

An output destination is switched by the 
multiplexer 52 and the frame memory 53 or the 
frame memory 54 stores it. 

In addition, an image is stored by the frame 
memory 53 according to the first timing. 

It becomes the basic image at the time of 
performing image motion compensation of a 
fluorescent image. 

At this time, the same image also as the 
frame memory 58 on the output side is stored. 



[0 0 3 6] 

y v-k^^ v 5 3 
t7i/- i»>^y 5 4©ili 



[0036] 

A fluorescent image is input into multiplexer 52 
at every predetermined timing. 
The fluorescent image input later in time than 
the above-mentioned basic image is stored in 
the frame memory 54. 

A motion compensation process of a 
fluorescent image is performed by contrasting 
the basic image of a frame memory 53, and the 
image of a frame memory 54 by the motion 
compensating circuit 55. 
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fb#ffifltlHlK5 5t?f±. Wz.t£ in the motion compensating circuit 55, the 

£s#Wik^tti~ Z>7 ^ motion vector of the image of the frame 

V 5 4(DW^(DW}^^<^ hA-£r memory 54 in relation to the basic image is 

1£fchiU W$t<DW\fe<DUft<DJM. detected, for example. 

SE# S — Set's «t 0 \y— J±?t Motion compensation of the fluorescent 

^ !J 5 4 <0^%M^(OW]^^^ image of a frame memory 54 is performed so 

Srfr 0 o that the coordinates of the predetermined part 

of an image may be in agreement. 

[0 0 3 7] [0037] 

huISUj # fiiltlHJSt! 5 5 J: o T The fluorescent image of the frame memory 54 

ffi)#Mflt&3A*fl££tifc7 for which the motion compensation process 

5 4 W^3tH^fi7 u was performed by the above-mentioned motion 

— J^/^rD 5 7 {dfSH^ti'So compensating circuit 55 is stored by in frame 

^LT,f*#lfi]8&5 6 llctot, memory 57. 

7i/-A^y 53©S$HI And, integrating of the fluorescent image 

i: W) # MiX^LS^SS $ tiT 7 U (motion compensation image) which the motion 
—J^^^V 5 7 tcfElS£ ft compensation process was performed by the 

(&I&#4i0tiIHfe) b$* integration circuit 56 with the basic image of a 

£fris 7 1/^- A ^ ^E- y 5 8 frame memory 53, and was stored by the frame 

{£fE1ift£tL<5o t'&fr*?* 7 1/ memory 57 by it is carried out, and it stores in 

— A**!) 5 8fci3Vyt, frame memory 58. 

lvllBtSStLfc£*iil<ftt7 u— That is, in frame memory 58, the image of 

^ y 5 7 Ofeibtliif ®^ frame memory 57 having been motion 

i 5 iJP3f$tt5 «t l£#<5 0 compensated will be added to the basic image 

stored first. 

[0 0 3 8] [0038] 

Z<DffifrfaMfcti*fr%&ftW1& The conceptual diagram of the operation of 

Ma^H 2 4 fc>ftf£<Z>ttEjS:EI£: such a fluorescent image processing device 24 

HI 4 Hl^-f o Z ZX*ltffi^<Dtz to this integrating process is shown in diagram 

LTSLTV^o d4CD (a) Here, for simplicity, it considers" that the 

(D^/v^-f 5 2 \z.\f] £ fluorescent image is a one-dimensional signal. 

tiZikytW^O 9 h y S^®^ Among the fluorescent image input into the 

\CttLX'&ltZAt) HH&tt multiplexer 52 of (a) in the diagram 4, as for the 
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S)#MftlH]SS 5 5 T'tbtffiit^ image later input in relation to the basic image, 

Mtflfe £tL>H34CD(b)t£>J; a motion-compensation process is performed in 

0 £|S#Ie1S& 56tcJ;i97U— the motion-compensation circuit 55. 

* y 5 8 lc*3^TS#®{£ As shown in (b) in the diagram 4, in the frame 

{w1jatt#ttflt®{fe#fl3lcFixT memory 58, integrating of the motion- 

^ % < o compensated image is carried out into the basic 

image by the integration circuit 56. 

[0 0 3 9] [0039] 

7 u— A > y 5 8 <Z>^3fciIH£ For the fluorescent image of frame memory 58, 

fit, fe%L<DW&timW-£tiXiti Integrating of some images is carried out and 

mz-ltmnZtitzilkft they are output. 

mi^.(D{B^r^^m^.(DU-< For example, if the signal level of the 

/Wdgrf 5 <t 1 IhJO^^^s^T fluorescent image by which integrating was 

&<E>ilH&^£>§rfcU:#l3¥:& s carried out reaches a predetermined level, 1 

fflia&tiZo u cycle of integrating will be completed, and 

~t/MftttiIeIR5 9(&tfcttilS*K: integrating is newly started from the following 

f£t"C\ ^Blft^Bf^OU^ image. 

/WV 1 &>±b t£otz t # Id 1 In this embodiment, when a fluorescent 

iawHfeflJ#*Q!3£j|!l7-f"5 <fc image becomes more than predetermined level 

5fcfcoTV^5 0 i4fliag V1 depending on the detection result of the 

i~£iife-0£b&S4fJ:&ofctt£- level detector circuit 59, one image integral 

©ilr/TLTV^. 1-^t>^ % process is completed. 

B^^JftteA^JcFtiS^tilHfe Diagram 4 shows the example when the 

a s Ifc#1fft&3l£ri£&*iifc^U: number of the images to integrate is set to 4. 

fJt£3ft. 4o©IP||J That is, integrating is carried out after 

tiXflrfeco 1 £rl§;i performing a motion-compensation process to 

<5 <!: ftl£Uj{fc& s #t'T £ the fluorescent image input in a time sequence. 

titzi£ytWii£.fr 7 V— J*?- ^E- y. An integrating operation will be completed, if 

5 8 <fc 9 tt};fj £ tL<5 0 1 SCO® integrating of the four images is carried out and 

iS&kfttEim&t&T'i' 6 t » it exceeds predetermined level V1 . 

A^J$tu5^3t®^^S^®^ The fluorescent image by which integrating 

t LT7 u— M,^-=e y 5 3S.t>' was carried out is output from frame memory 

5 8MfEii£*K mm<Dmm& 58. 

0 3J£ $ ft5 0 &:Jb\ 3fc3t!Hfe If one image integral process is completed, the 

Oft^lslilfete, C&Sx^E fluorescent image input into the next will be 
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stored in frame memories 53 and 58 as a basic 
image, and the same process is repeated. 

In addition, the frequency of integrating of a 
fluorescent image is good also as the fixed 
frequency set up beforehand. 



[0 0 4 0] 

-j±**y 5 8 <D&ytm&<Di§ 

tTx^-^-Y jrf^a yhn- 
ft, H4£D (b) (C^l-ct 9 £ 
A^^E-U 5 8W^^tL/c 

gytmrnrnfenu^/isv 1 

»fll * «r 5 J: 5 K: o T 

3 > hn-7 2 8 l:<tcTt'7 
yft2 6 fc. *5»-ta t'-r 

hi 

4io (c) izTFi-xoiz&ytm 

mm^(OV^.;VV 1 J^±£: 
2 6 tC*5l^-C£&ttfc£tt«g 



[0040] 

In the level detector circuit 59, the signal level of 
the fluorescent image of a frame memory 58 is 
detected. 

A video switching control signal is output to 
the video switching controller 28 depending on 
the detection result. 

In this embodiment, it judges whether the 
fluorescent image to which integrating of the 
frame memory 58 was carried out in the level 
detector circuit 59 as shown in (b) in the 
diagram 4 exceeded the predetermined level 
V1. 

When the fluorescent image becomes more 
than the predetermined level V1, a video 
change control signal is output. 
A change of the video signal in the video 
switcher 26 is controlled by this video change 
control signal by the video switching controller 
28. 

As shown in (c) in the diagram 4, when a 
fluorescent image becomes more than 
predetermined level V1, it is output to the video 
switcher 26 as a final fluorescent observation 
image signal. 

In addition, it is also possible to perform a 
change of a usual observation image display 
and fluorescent observation image display with 
the above-mentioned video change control 
signal. 
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[0 04 1] 

* 2 9 f-g^-f 5 ~ ticij; "9 , 

[0 0 4 2] 

^rSiiX-ft^-fr t lift 
A JE& U9£>|H]jH# 4 1: 5 



[0041] 

Thus, after performing a motion-compensation 
process among some fluorescent images, 
strength of the fluorescent image improves by 
outputting it, using the result which integrated 
these images as fluorescent observation image, 
and displaying in the monitor 29. 

The noise level opposing to a fluorescent 
signal level can be made to reduce. 
Consequently, the image quality of fluorescent 
observation image improves. 

The diagnostic capability by fluorescent 
observation can be raised. 

[0042] 

In addition, in this embodiment, in order to 
display the result which integrated some 
images, as fluorescent observation image, only 
a part for the temporal resolution of an image 
display to have integrated will reduce. 

However in the fluorescent observation 
apparatus using the endoscope, in order not to 
move at high speed the endoscope end which 
has an image light-reception part usually at the 
time of an observation, , the possibility that 
problems, such as the disease part being 
overlooked by temporal-resolution reduction, 
being generated is very small. 



[0 0 4 3] [0043] 

SA±(D£ o Id^^J&^iJdift As mentioned above, according to this 

tf» £}feiIHfe©&i££:|pj±$-£ embodiment, strength of the fluorescent image 

XW&tt&UfafDiky&R&WtoL can be raised and the image quality of the 

<DWW&fa.k£ltZ> Z ttfX' fluorescent observation image of the site for 

# , m 9 ©'>fcv\ i «9 m&<D observation can be raised. 
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iSSV^KfSr^f 9 w t fc*fn*X*fo The thing with few errors which an accurate 
9 > ^3fe#l$^it^ ; S:i^^'5 CI i: diagnosis is performed is more possible, and 
#T*# 5$)^W s fc5 0 the fluorescent-diagnosis capability can be 

raised. 

The above-mentioned effect is expectable. 

[0 0 4 4] [0044] 

H5fl4?56MOjR2 3fiftWl^fil Diagram 5 is a block diagram showing the 
S^3t^^^S^*3*t5^)t® function composition of the fluorescent image 
^^S^fico^lfg^fiJc^r^-fy processing device in the fluorescent 
d y $ [ElTfc'So observation apparatus based on the second 

embodiment of this invention. 

[0 0 4 5] [0045] 

%2%^\\\%^%W^^^W A second embodiment is a modification of the 

Kfctt 5^3t®fe<7)ft fffiitto function composition of the part which performs 

^Rlf^ftfa^&f? 0%$ft<DWt a motion compensation process and an 

fib<#J5)cO^?F^J"CfcSo - integrating process of the fluorescent image in 

fewti& LtzfS 1 ^J&#'J £ Sft 5 a fluorescent image processing device. 

SR^ro^fftWL, f&WlwJEIftSB- Here, only the part different from the 1st 

^W|S,^fi^B§i"5 0 embodiment mentioned above is demonstrated, 

and description of the other same parts is 

omitted. 

[0 0 4 6] [0046] 

$$2%MW<D&%M&Lj!±M&fl In fluorescent image-processing-device 24a of 

2 4 a d&V^Tfi, ^lUlfcflfl the second embodiment, adding to the 

<Dffij$\Z.1][lx_X, Ift^Mff composition of the 1st embodiment, it is amount 

5 5 X*9h% ffiit^S<£>l^t->R#> detection means of the characteristics to detect 
fclftofit^^ h/vc^^i^r the total amount of the motion vector of the 
^tHi"S#88:S^ffl#S"Cfco image searched for in the motion-compensation 
XW)^^? h/M&fctS^Ixt &5 circuit 55 at the time of a motion-compensation 

h^tt*tftfflBK6 0 process. 
IJjt^ h/^JM^ttilHlK The motion vector total-amount detector 

6 O<0&tH£^M;:S<5< rfrj^£(5 circuit 60 used as motion vector detection 
5 1 (D^mm^t U^</HftiH0 means, OR circuit 61 which takes the logical 
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S& 5 9 <DfflWtti?J t <Di&m%Q%: sum of the control output of the control part 51 

<b<50R[e]g§6 l t&ffix.X^ and the control output of the level detector 

5o circuit 59 based on the detection result of the 

motion vector total-amount detector circuit 60. It 

has these. 

(0 04 7] [0047] 

w£0*g#cf;:jo^T, W)^^? K | n this composition, the motion vector total- 

/^*^ttSH]SS6 011, amount detector circuit 60 detects the motion 
W0S&5 5 -CCD©) £ MUMS vector generated in the motion compensation 

*JV -5ib#^<^ h^w^r process by the motion compensating circuit 55, 

t&ttiL, h J^ftt-lk&W- and the motion vector total amount is computed 

tH> wCT% Sb#^< and stored. 

^ b/i^ifc^fcb^l^to^&b When the conditions whereby the motion 

fttzgz{$%iMtz LtcWiit, 0*Jx. vector total amount predetermined are fulfilled 

l1£Wi&<DW}% fcjzZ < Bff^ffiW here, when a motion of an image becomes the 

±<D^<? b^&tte'otiWiu-iz. vector quantity greatly beyond a specified 

it, mZ^? h/^A^ktn^ value, for example The motion vector total- 

6 0 teffrj^lgfl 5 r^Mfc amount detector circuit 60 outputs a vector 

titHf #?rtb^t"5o iM$$&5 1 detecting signal to the control part 51, and the 

it, ^©^^ b/M&ttSif control part 51 receives this vector detecting 

ttT, \?7 t *$}&*:mWiS-f§r& signal. 

OR ESS 6 ltdffi^-f-S^* While outputting a video change control 

iz, jStfeSt^&SSrHT tTH signal to OR circuit 61, the fluorescent image by 

^^tt/"c^3tili^^r7 U— A;* which integrating was carried out by completing 

■=& y 5 8 <fc >9 tti^)i~-5o an image integral process is output from frame 

memory 58. 

[0 0 4 8] [0048] 

O RSSI 6 1 T'«, fetifttt 5 1 In OR circuit 61, the logical sum of the control 

(OM^iH^lt U"</u^ailH]K5 output of the control part 51 and the control 

9 (Dfflffiliijj t <D!&HfP/$> t h output of the level detector circuit 59 is taken. 
ti s 5 1 t i^^/^JUIh] By at least one of control part 51 and level 

S§ 5 9 <D'pt£ < t h V ^Ttifr— detector circuit 59 , if the video change control 

#<fc «J fc'x^&X-f&JWf signal is output, it will be sent out via OR circuit 

liijj £ tl5 t O RlH]3g 6 1 61 to the video switching controller 28. 
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n-9 2 8^iSa*n5. 

[0 0 4 9] [0049] 

^(D^CD^j^cD^m^W, 1 MM The effect of other parts is the same as that of 

m t IrI^X* fe V , ffiSH Stflf Krt" the 1 st embodiment, and description is omitted. 

6 0 



[0 0 5 0] 

lot, »j#-<^ h>H»*fc* 



[0050] 

The motion vector total amount of the 
fluorescent image obtained with the fluorescent 
observation apparatus using the endoscope 
varies depending on the moving speed of the 
endoscope end. 

Therefore, a suitable fluorescent observation 
image can be obtained depending on the 
moving speed of an endoscope by deciding the 
integrating number of images of a fluorescent 
image based on the motion vector total amount. 



[0 0 5 1 ] 

i1RJSl«lMa^#<»< it* 
Kihi-§ 0 ^s*© 



[0051] 

More specifically, when inserting an endoscope 
to the test location, or when moving an 
observation position greatly and an observation 
is not concentrated on, , the endoscope end 
may be made to move quickly. 

In such a case, it prevents that the 
observation site which a fluorescent image 
shows moves greatly by reducing the number of 
the images to integrate. 

Consequently, a possibility that it may 
overlook existence of an unexpected disease 
part is avoidable. 



[0 0 5 2] [0052] 

Z(D£ o (c^^tetfiJKicfctUi, Thus, while according to this embodiment a 
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1&ftM&$:%M^-tZ) w^Ci 1 ? fluorescent signal level can be made to be able 
^Tfefi^l^/i^if^P^^T^ to increase and the image quality of fluorescent 
jfell^M^O® jf£[R]±£-ti:6 observation image can be raised by carrying out 
rt^ttSi:*!:, MW<DW) integrating of the fluorescent image, it can 
# CtzMWtefMft&M&ff prevent that a fluorescent image moves greatly 
otf 3fei^^^f5 r <!: II by performing a suitable integrating process 
J: 0*3teiB«;&s*#<tt< depending on the motion of an image, and 

displaying the fluorescent image. 
&2&L*S&£:teJt LT^ft&Bffflg Disease part overlooking etc. can be 
:7j£[b]±£-£5 w t ^T'# £>„ prevented and the fluorescent-diagnosis 

capability can be raised. 

[0 0 5 3] [0053] 

11 6 RXim 7 14*3601©* 3 H Fig. 6 and 7 concerns the 3rd embodiment of 

19 6 this invention. 

M{cio(t5^3tli^^!;S^g© Diagram 6 is a block diagram showing the 

^ItP^cSr^-f^P y^lk HI function composition of the fluorescent image 

7 li^3fe®^^Q!S^S(cio('-t5 processing device in fluorescent observation 

Rj'r££rfft?f?i''5^>f A^-t— h apparatus, diagram 7 is a time chart explaining 

"^&>5o the operation in the fluorescent image 

processing device. 

[0 0 5 4] [0054] 

%3MtifoMlt, £3feffite8WSiS A 3rd embodiment is an example of 

composition equipped with the circuit of some 
^MlklfWAftM^'U o Mft<D systems in the function composition of the part 
^ttt^^tc^oV^Tl^i^cO^SEco which performs a motion compensation process 
lHlUSS:iSx.fefl}fi6^Jt?fe5o and an integrating process of the fluorescent 

image in a fluorescent image processing 
device. 

[0 0 5 5] [0055] 

^3 MM&Wi&ftW&M±M$£vl In fluorescent image-processing-device 24b of 
2 4b (dfcV^Tfi^ ~7 u— the 3rd embodiment, it has two or more sets of 
^ U 5 3 , 54, 57, 58, the same constructors as the 1st embodiment 
l^ii@^5 5, fjt^lHJSS 5 shown in diagram 3 constituted in frame- 
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6 , 1^/i^tHlHlSg 5 9 X D memory 53,54,57,58, the motion compensating 

^j&^fr-SH 3 \c?jk Lfc^ 1 M circuit 55, the integration circuit 56, and level 

MM t mffitDMtiL^mZ&mz detector circuit 59. 

iix.TV^o ^UT, ^f£l*I<£> And, it has the control, part 65 which manages 

^■^(Dm^^M, Wffilrzm and controls operation of each part in an 

«6 5^fU Mytmm<DA apparatus. 

MtitijlMl^ti^tiit ^r<D The multiplexer for the input 66 and the 

ty^X-frff 0 Xjlffi^^J"?^ multiplexer for the output 67 which respectively 

6 6 t Hi^ffl^fy^^ switch a signal to the input side of a fluorescent 

6 7 kfrWtft b tlT V ^ 5 0 -f image and an output side are provided. 

^%M^i<OW}^^\% $± Namely, two or more signal lines perform a 

S^tF^t^^S^^tf^^ff t§- motion-compensation process and an 

7 ^ >&W&7fc%i (n^$c x integrating process of a fluorescent image, (n 

tz L n fi 2 £l_htf)gg:) 1* k lines.) While, n is an integer 2 or greater. 

Jh/Tfll fi!c$tbTV^5o These can be provided and it is constituted. 

[0 0 5 6] [0056] 

^^SE{^*5JtSib#M'KADiSX The operation of the motion compensation 

tJ^#^3^t&f£f±^ 1 ^3fe#y process in each system and an integrating 

tlHliTfe^ w^TffiffcWS: process is the same as that of the 1st 

^TB§i~<5o embodiment. 

Here, description is omitted. 

[0 0 5 7] [0057] 

^HJ£#!l"Cte, ifctffiif £&§L£: In this embodiment, the number of the 

TJ^jfrfoWi&M^1ikftW&<D&C fluorescent images which perform a motion- 

ffifobfrCtbiStfe&tiXio*) s compensation process and an integrating 

Z<D$$t$:m (tctz Lmti 2 W± process is set up beforehand. 

<Z)g&) h1rZ) 0 W)^(Dtz£>, This number is set to m. 

^TfciHiM^ffi 2 4b \zt£ ft ( While, m is an integer 2 or more) 

ZWiZffitotliMRXfftfttilMi: For simplicity, the number n of lines of the 

Mff'f ; 5 j tMf&MM<DW$£$fcn % constructor which performs the motion- 

mtl LV N £:i~5 0 ^/c N -^/i" compensation process in fluorescent irnage- 

^T'V^IJ- 6 6 fc&ytWi&LifiA processing-device 24b and an integrating 

^3 StLS^FfflMRISrT <ti"S 0 process is made equal to m. 

Moreover, the time interval at which the 
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fluorescent image is input into multiplexer 66 is 
set to T. 

[0 0 5 8] [0058] 

fc-5H#£!l t 0 t£joV>T, -^jyf- At a certain time to, the fluorescent image input 

^i^-y-6 6 fdA^itfcgft into the multiplexer 66 is stored in frame- 

PHfefi* % 1 ^$c©i>#tt{t:fc memory (1) 53-1 as a basic image for 

<£t^W£^Tt" -5 performing the 1 st-line motion compensation 

MHt7^A^y(i) and integrating. 

5 3-1 (dfEtf.^ft'So yK<D9 4 The fluorescent image input at the following 

5: yyX'AJj&tiZlkyt^U, timing, i.e., fluorescent image input into the 

i-^t>-tb^M t 0 +T(Cjoi/> multiplexer 66 at time tO +T, while frame- 

X-r/i'f-y'u^-^e 6 |CA^)$ memory (1) 54-1 stores as a motion- 

tLfc^3t®^fi, 7 u— A^^e- compensated image opposing to frame- 

^(1) 5 3-1 0>g;fcIHfeK:*H- memory (1) 53-1 basic image, frame-memory 

Z&WiZffiMW&k Lt7U- (2) 53-2 stores as basic image for performing 

/ V (1 ) 5 4-1 {dfEtt & ti the motion compensation of the second system, 

f$2^*E©f|j£*tflt and integrating. 

(2) 5 3-2(Cf£if.£ft3 0 

[0 0 5 9] [0059] 

^{d N B#^iJ t 0 +2T|:fc^t Next, the fluorescent image input into the 

•7;i/f7*l/^t6 6K:A73$ti multiplexer 66 at time tO +2T, while frame- 

fc$3te®tett s memory (1) 54-1 and frame-memory (2) 54-2 

(1) 5 3-1 jo XJJy tE- respectively store as motion-compensated 

y (2) 5 3-2 <E>g#SHfelc*H~ image opposing to frame-memory (1) 53-1 and 

3tt«i#flHXiIMfe£ LT, -tti a frame-memory (2) 53-2 basic image, frame- 

^ftiy V — y (1) 5 4-1 memory (3) 53-3 stores as a basic image for 

& J: U\ 7 1/- A ^ ^e- y (2) 5 performing the motion compensation of the 3rd 

4-2 (Cfeil?£ti<5 t ^ 3 system, and integrating. 
7k ft © «J # « it *5 J: t>*a # £ H 

U-Ap<^y(3) 5 3-3 1C|E* 
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[0 0 6 0] 

(1) 5 4-1 t0 +2T(D 

B#£!l t 0 + T&j3l^-C7 U 
— A>^y(1) 5 4-1 KffittcF 
tit V n fc&ft # K 14 , 

®3#M«0iEg(1) 5 5-1 lUo 

— A>*y(1) 5 7-1 ULfEttES 

ixfcH, «#EI&(1) 5 6-1 id 

(1) 5 3-1 ©S*a*ft^lB«$ 
7 U— y (1) 5 

8-1 ©mcii^H^. 



[0060] 

In addition, in frame-memory (1) 54-1 at this 
time, before storing the motion-compensated 
time to +2T image, a motion-compensation 
process is performed to the motion- 
compensated image stored in frame-memory 
(1 ) 54-1 at time tO +T by motion-compensation 
circuit (1) 55-1. 

After the image after this motion- 
compensation enforcement was stored in 
frame-memory (1) 57-1, integrating is carried 
out to the frame-memory (1) 58-1 image by 
which the frame-memory (1) 53-1 basic image 
is stored by integration-circuit (1 ) 56-1 initially. 



[0 0 6 1] [0061] 

EJLhfc7j*Lfc«fc ?&KifM 5 , 0$ An operation which was shown above is time 

0 + 3T, tO+4 tO+3T, tO +4T, tO +kT. *** (k is an integer 

T, • • •, t 0 +kT, • • • oneormore). 

( k (4 1 !£k±.<D&tL%%0 fcoV^T And, when set to k=m, the fluorescent image 

l&'PiE^tL-So •€rLX\ k=m by which storage was carried out to frame- 

t &ofcP#,&T\ 7 U—M.f£ memory (1) 58-1 is output via multiplexer 67. 

y(i) 5 8-1 izmmztitcukx. 

[0 0 6 2] [0062] 

7 \s— M.^^ y (1) 5 8-1 4 9 If a fluorescent image is output from frame- 
g-ytm&ftltijdZtiZb. y\y memory (1)58-1, as for frame-memory (1)53-1 
— A* ^'(1)5 3-1 &T>*(1) 5 and (1) 58-1, a basic image will be rewritten 

8 -1 (4, R#&] t 0 (D&-fcW\ikfr from the time tO basic image to the fluorescent 
b&?Mt 0 + mT <DQk%W& image of time tO +mT. 

^S*Hf^d^#^x.P)ti5o The signal line on which this performs the 1st- 
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Clttfi, % l ^^coKj^ffift^i line motion compensation process and an 

MRXFffift%l : M%MTTi~ : bim%- integrating process completes 1st image 

?4 y&'£l\E}E<DM&m#& integral process. 

i^TL, $m.%.<D& : !Km'fe. It is equivalent to having output the 

£rt£S;ft LT^El^&HcOfc fluorescent image after a process and having 

£><Dm%:mt£Z%L 9 &/vtzZ t received the basic image for the 2nd process. 

[0 0 6 3] [0063] 

W> 2 7kWt-5$\ s X\t^ W,\%Mt In the second system, the same operation as 

t mmtDWifttftifffl T tztfmti for the 1st line is performed at the timing slower 

tctj $ l/fX'Mlf £ft<5. «k bytimeT. 

oT. Bf£'J tO + (m + 1) T Therefore, at time to +(m+1)T, the signal line 

{d&v^Tfi, ^2^^£coii#|i which performs a motion compensation process 

ft faMAXffMfttikm&M'llir 5 and an integrating process of a second system 

101 ©IM completes an image integral process which is 

^fclSrUT L, 7^A^ the 1st time. 

V(2) 5 8-2 dSft^tifc&ft The fluorescent image by which storage was 

m^-r/u^y-u^ 6 7£fr carried out is output to frame-memory (2) 58-2 

LXBit)^ti, 7U-A^^i) via a multiplexer 67. 

(2) 5 3-2 &l/(2) 5 8-2 li, As for frame-memory (2) 53-2 and (2) 58-2, 

B#£>J t 0 +T (O^^Wiit^h the basic image is rewritten from time tO +T 

B#£>J t 0 + (m + 1 ) Tco^tc basic image to the fluorescent image of time tO 

m@L^&&m&fr i t%$ : z-bti +(m+i)T. 

[0 0 6 4] [0064] 

£X±<D& otamtZ. £kt-H It is using n signal lines (m=n), when the 

VM-fZt^X^X, ©)#Mff number of the fluorescent images which 

&M.AZNMft%±m$:1fo-f%:ltW} perform a motion compensation process and an 

f£GQ|£ (W&MM^i) ftm<DW> integrating process by repeating the above 

"6iin^$c (m= n ) .(Dim ^7 operations further (the number of image 

<< ^1^5: blz& 0 . B#|BJ integrating) is m. 

P^PraTO^^fcM^A^fc^tL The fluorescent image output can also be 

"C, tiBfWFelPraT performed by time-interval T to the fluorescent 

"Ctf 9 - i: ^■5Thb{C/«c 5 0 f image input of time-interval T. 
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©aMjflOBI*fc5inTJ: (9 

# x* # , to*** © b#iw 

£&3Ii!fj t Pitt £11 «r+5 w £ 



That is, when the signal line which performs a 
motion compensation process and an 
integrating process of a fluorescent image does 
not spread 1 line, a fluorescent image can be 
output by the time interval shorter than mT used 
as the output space of the fluorescent image 
which performed the integrating process. 

When this performs an integrating process 
which integrates some fluorescent. images, the 
same fluorescent image as the input time 
interval of a fluorescent image which performed 
the integrating process at intervals can be 
output. 

It is maintainable similar to before processing 
the temporal resolution of the image display. 



[0 0 6 5] 

!"</H*ffllSg&(n) 5 

U— A^^y(n) 5 8-n (CtffR 

* trt^ y *f- V if a 

u-y 2 8iaott'f^^ 
7ft 2 6 

ffi^Lfco, iimmfiTO*^ 



[0065] 

Level detector-circuit (n) 59-n of each system 
detects the signal level of the fluorescent image 
by which storage was carried out to frame- 
memory (n) 58-n like in the 1st embodiment. 

In response to a detection result, for 
example, the fluorescent image becomes more 
than a predetermined level, a video change 
control signal is output to the video switching 
controller 28. 

A change of the video signal in the video 
switcher 26 is controlled by this video change 
control signal by the video switching controller 
28. 

The fluorescent image from a multiplexer 67 
is output as a final fluorescent observation 
image signal in the video switcher 26. 

Moreover, a change of a usual observation 
image display and fluorescent observation 
image display can be performed. 
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[0 0 6 6] [0066] 

b^.Z>X\ ft#ttflt&3LRlJ c 8l When, performing a motion-compensation 

ft&M £• Mfri~ 5 (c: , iltf^ft process and the integrating process by the way, 

W-^Lmbia-^-y -< > '(Dyh^i^n If the number m of integrating images equals 

t L < i~5 <}: , ^— K ^ the number n Of lines of the signal line , it may 

T<D=i* h<DWiX~fflM\z.f£Z)^ become a problem with respect to the cost of 

£-a s *>5. r <D X 0 tem&ia*. the hardware. 

m> n t LTm= k n (k = 1 , In such a case, m and n are set up so that 

2, 3, •••) (Dffi&%ffitzi-£ m=kn(k=1,2,3.„) relationship may be fulfilled for 

0 t£m, n £l§:£.Lv W&Mtf m>n. 

0>®fiftB#IKI#fl?fB£IS^-$~3 How to maintain the moderate temporal 

resolution of an image display can be 

4, n = 2 i Lfcif-g-O, gt^ considered. 

&afca»*»5$#iMfe#iJg£ll For example, the conceptual diagram of the 

2 4 b ©»f£©*fcS:ia$:ia7fc operation of such fluorescent image- 

fffi^Wfc^EU processing-device 24b to the integrating 

^cHHtSr 1 &7cfi-^- ^ L process at the time of being referred to as m= 4 

LTV^,, and n= 2 is shown in diagram 7. 

For simplicity, like diagram 4, it considers that 
the fluorescent image is a one-dimensional 
signal, and it is expressed. 

[0 0 6 7] [0067] 

IH 7 <D (a) (O-rjV'f-fi'ty- Among the fluorescent images input into the 

6 6 lcA2j$*i5^3tejIHfetf> o multiplexer 66 of (a) of diagram 7, in the 1st 

% 1 ^^Idio^'Cli, line, a basic image (it is expressed with A in the 

HHfe (i^AT'if) tcJJLT drawing(s)) is received. As for the motion- 

1klz.Afi£ti£>%fcW}%$iMW$. compensated image (it is expressed with B in 

(H^Bf^t) ttfb$ttfltle] the drawing(s)) input afterwards, the motion- 

S§(1) 5 5-1 "Cft^Mii&JIdS compensation process is performed by motion- 

M&tis E\7 (D (b) CD J; ? id compensation circuit (1)55-1.' 
9tf*[E]|g(1) 5 6-1 \z.£V)7\s As shown in (b) of diagram 7, in frame- 

5 8-1 (cioV^T memory (1) 58-1. integrating of the motion 

!;#®&{w$£l!j#$Hjt IHt^lf compensation image is carried out to a basic 
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W£tiZ> 0 ,1rtet>h, RMaiWffi image by integration-circuit (1)56-1. 

TT'AT^ftS^ftlHfe^^o That is, the fluorescent image input by time- 

•fiX-WlZffi&toM&M&tlX interval T moves by four at a time, and 

£ IH 7 O ( c ) (C^-f" integrating of the compensation process is 

Xoizyu-Ji/^DV) 5 8- performed. 

lit) fctl73 £ix5o As shown in (c) of diagram 7, it is output from 

frame-memory (1 ) 58-1 . 

[0 0 6 8] [0068] 

W> 2 ^^(dioV^Ttt^ W> 1 7&$i In the second system, it is moved by the timing 

X <9 2 TtznMtitc^^ 5: ^j/ 2 T slower than the 1st line, it is moved in 

"Ctbtffiflt @B(2) 5 5-2 fc*5 compensating-circuit (2) 55-2, and the 

V ^X®3 # ffift^S^ J JS £ ID compensation process is performed. 

7(7? (d) <D«k 5KIS#IeIK(2) As shown in (d) of diagram 7, by integration- 

5 6-2 J; 9 7 U— i^^^E-y circuit (2)56-2, in frame-memory (2) 58-2 After 

(2) 5 8-2 K36\<^XllklfW^\Z. carrying out integrating of the motion- 

l&KJcF WitlJ^^^^ £titz compensated image to the basic image, the 

El 7 co ( e ) {iL^-f J; o \Z. fluorescent image by which storage was carried 

£ titc^^tM^.^ 7 is— J* out as shown in (e) of diagram 7 is output from 

y- * V (2) 5 8 -2 «fc "9 $ ti frame-memory (2) 58-2. 

10 0 6 9] [0069] 

7WA^ ; t!)(l) 5 8-1 The fluorescent image output from frame- 

y y (2) 5 8-2 frh memory (1) 58-1 and frame-memory (2) 58-2 is 

tUt} £ ti% 1kytW&\$* ^ti^ respectively output as it is via multiplexer 67. 

ti^^f-zf -9" 6 7 ^irLt It follows that, although the integrating process 

^CD^^tfciTJ $fL-5 0 t^oT N interval of the image is 4T, as shown in diagram 

II 7 tc^i-j; 9 (d, Wi£(DWA 7, the fluorescent image output from the 

^SPelPIte: 4 T'CfoSM&ri^ multiplexer 67 which is the fluorescent image 

t>b~f^ 2 %T^t<D\% -^ry^f >cd synthesis output of two signal lines can be 

%.ytWik%£-£tiit)X& 5 -r/i'f- output by the time interval of 2T, as shown in (f) 

yi^-tf-6 7j&»P><D3bteIHfctiJ ofdiagram7. 
73teH7(7> (f ) f^-f £5t- 

2 TcDmufkmx-mti-fz z t 
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[0 0 7 0] [0070] 

U±<D£oK* ^^&$c<Dib# As mentioned above, it has the composition 

ffim&mRXfmft&mZ'njm which performs two or more motion 

$ttr#;t. %i%M&.<DWi%ffi& compensation processes and an integrating 

Rxmno&mzm&OXmX' process. 

&ff£i%:-fb L&riSfbfr 0 While preventing reduction of the temporal 

<£ 9 , mi££7T;<DtiffflftM1fe<D resolution of an image display and the 

{&T£B£il: LT^3fe®^^^:# fluorescent image from moving greatly by 

< W}< w t b$i\z.* ^3fe performing the motion compensation of the 

®^<2S£,0g£rfn]±£-fr-r;tt^#t fluorescent image, and a process of integrating, 

£tUtiL<Dlkytm,mW&<DMW$: by shifting the time in some systems, strength 

l«]±£-ti:<5 r. , of the fluorescent image can be raised and the 

$rft;^£:rSi#><5 r <t #T*# image quality of the fluorescent observation 

image of the site for observation can be raised. 
The fluorescent-diagnosis capability can be 

raised. 

[0 0 7 1 ] [0071] 

®&ft<D&L&RXfiWMr$ Next, the example of the first composition of the 

fiSSr vtf&t LfcM3tefcJfc&llQ fluorescent observation apparatus which made 

% 1 (D^j^m^m 8 RXfm 9 K: variable strength and the irradiation interval of 

TF'to excitation light is shown in Fig. 8 and 9. 

[0 0 7 2] [0072] 

WM^^$\iL^fifo%l%$:&>M L Since the fluorescence from an organism tissue 

T^ft^^SrfT £ is slight, in order that it may image-pick up the 

h <D^%\-f^MX'h 6 fluorescent image of the site for observation in 

^M^^.U\tL(D^%W^: the apparatus which irradiates excitation light to 

WfctZ>tz.#)\Z.mi$8 t J&(D$i t y the site for observation, and performs 

fc&WX'fo'Q * i£.1t* ^cftHHt fluorescent observation, the camera of a high 

i^/t^iS < ft sensitivity is required. 

U^M^m hti^^M^± Moreover, , there is a possibility that the case 

C-5StL^fc<5 0 ZL<D £ ? fefai where a good fluorescent observation image is 

MM.&M&ff mJiE<D^ not obtained and the signal level of the 

M&l<D X o KfHa-A&SfcfTo T fluorescent image is low may arise. 
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^^M^M'ffeWMHSrfai^-fr Since such trouble is solved, an integrating 

Z>Z bffi~?£ £ti*s ^Tfe^^tf process can be performed like the above- 

&tz&<DW)%l%(D 1 fa$L3t Jif-f X mentioned embodiment, and the image quality 

^^tM^^^S^rfp] Jb^iirS i of fluorescent observation image can be raised. 

bh^Z-bti%o Jh&3§}£©3&!£ However, raising strength of the excitation 

£r±tf 5 t £#^^J£tS^$r-£ light for obtaining the fluorescent image, and 

X-SStt^feSfefes 2£0O"Cfi raising strength of the fluorescent image is also 

BiB3fe03ftaC*:aE3ES*S©fc considered. 

XM LTiafi3t©flaitlWHISrS Since there is a possibility that damage may 

3E£ii*<5 «t o te^J&b ftot^ be done to an organism tissue when raising 

5 0 strength of the excitation light, in this example, it 

is the composition of making strength of 
excitation light altering being interlocked with, 
and altering the irradiation interval of the 
excitation light. 

[0 0 7 3] [0073] 

^^H^^ilfi, H8{C7^-fJ; The fluorescent observation apparatus is 
5f^> ^^L^t^^^rt equipped with the excitation source 71 which 

25 7 It. W*&%M>7 lfrbtti generates excitation light, and the output 

♦tSti5JaiB3tO!ft*S:fW1ii" control part 72 as excitation-light output control 

SafiJfeffl^fflflP^ai LT © means to control strength of the excitation light 

tti^3^J^p|J7 2 t^rfi, ®f£ by which a radiation is carried out from a 

#^^i<D±^&§J$ 7 3 ^Hi£g excitation source 71 as shown in diagram 8. 

3teSrfi8#t"t"<5 <£ 5 Kl&oTl^ Excitation light is irradiated to the organism 

<5 0 i&yti^&^lmi^ir &tz tissue 73 of the site for observation, moreover, 

fctfM ^^^7^7 7^ the high-sensitivity camera 74 which has an 

T^&ji't&WilzlkfS.jJ J v 7 4 image intensifier for image-picking up a 

ts 7 7 4Tj(H^£ fluorescent image etc., the fluorescent image- 

titc^kytW^L^^^^-^r^M^ processing part 75 which performs the signal 

fx 0 1£ ^H^&LSIgfl 7 5 ir , ^ processing based on the fluorescent image 

ft!Hi#L3l£l5 7 5 recorded with the high-sensitivity camera 74, 

^%WL%£M& : fc%k7F~$ m Z>^:~9 display means 76, such as the monitor which" 

^F<D^7jk^gk 7 6 t Sr^T £ displays the fluorescent observation image 

fcWfik 7 3 fab <D^it SriftSSfit formed in the fluorescent image-processing part 

*^7 7 4f«U ^ftilfc 75. It has these. 
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^Spf 7 5 l?{i-^&L3i£:ffoT The fluorescence from the organism tissue 73 

# bixfc^3fc|t^iIH&£^7j^ is recorded with the high-sensitivity camera 74. 
^76 fcf^-t~£ J: p t/iot The fluorescent observation image which 

V^5 0 £ £>M X #£ftCDl{jfE^-< performs a signal processing and was obtained 

$ ^y&fflffi-t&WlM^gkb L- in the fluorescent image-processing part 75 is 

T^)^^;>^3ytsD-77 displayed for display means 76. 

7&&ftbtis Furthermore, the timing controller 77 as a 

h n — 77 7 \z.&*) 9 4 synchronisation means which controls timing of 

rfrJWf -^£i£yj-f~<5 CI t X o each part of operation is provided. 
Titi^/^J^]^ 7 2 , ^ The timing of irradiation of the excitation light 

574, ^ytm&t&mU 7 5 \z in the output control part 72, the high-sensitivity 

#tt&ffft&ft<Df&Mb%:ytWitilL camera 74, and the fluorescent image- 

<Dit ^rt&M b<D&4 %s"?1fib processing part 75 and the signal processing of 

ibtLSck^^&oTV^o a fluorescent image by sending out a timing- 
control signal by the timing controller 77 is 
taken. 

[0 0 7 4] [0074] 

wO^j&lcjol^T, 7 in this composition, when the fluorescence 

3 ^b?#bti5^3t3S^* s iSv > intensity obtained from the organism tissue 73 

W>ik icji, ffi^fM^gp 7 2 <k is low, strength of the excitation light by which a 

9 Eh&JtW* 7 1 ffltt $ti£> radiation is carried out from a excitation source 

B^l%(O^^M< LT, 71 as for the output control part 72 is made 

3a*fc7 3^?>Ot3t3fiStiS< high. 

<fc 5 ct 9 t£"f 5 o -©ti El The fluorescence intensity from the organism 

9|c^i-ct9t-^ SbjgitOSfiS tissue 73 also becomes high. 

i"5W{c#oTJafi3tSr At this time, as shown in diagram 9, also in 

HSUi" <5 B#ra RBPS T fc T 1 d> time-interval T which irradiates excitation light in 

hT 2 (T 1 <T 2 ) ^tHI connection with making strength of the 

Pra^ s ^# < fe?> <£ o \^-f%> 0 CI excitation light high, the interval becomes large 

tl\z: <fc 0 , £MJ&<7>S«£I» from T1 to T2 (T1 <T2 ). 
it"t"5o This prevents damage of an organism tissue. 

[0 0 7 5] [0075] 

^<D£o\z.£{fcW$fc^f®$'f m Z) Thus without doing damage to an organism 

Bi&yt^&f^&fSitbZ) h&\Z.jjjh tissue by enlarging the irradiation interval of 
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excitation light, while raising strength of the 
excitation light irradiated to an organism tissue, 
the fluorescence with high strength can be 
obtained and the signal level of the fluorescent 
image can be raised. 

The image quality of fluorescent observation 
image can be raised and diagnostic accuracy 
can be raised. 



[0 0 7 6] 

m 2 <Dm j&mzm 1 o &uqn 1 

1 KTF-fo 



[0076] 

Next, the example of 2nd composition of the 
fluorescent observation apparatus which made 
variable strength and the irradiation interval of 
excitation light is shown in Figs. 10 and 11. 



[0 0 7 7] [0077] 

^f!j(ill8 (CTFLfclll Offiffc The example of this is a modification of the 
WO^M&lXfo V \ 'gjt^&b example of first composition shown in diagram 

v&ytM&^Wzislt-t&mf&tyl it is an example of composition in the 
Xfo%> 0 fluorescent observation apparatus which 

performs fluorescent observation and the 
observation by the usual illumination light. 



[0 0 7 8] 

*m<Dmytmmmwj&. is© 

%±i-zmmftm.8 1 1, ^<d 
m%mmm <d m w % \z <t s w& 

8 2 t , m%Wl&% *78 2X 

17 3^mn^tw.8 



[0078] 

The fluorescent observation apparatus of the 
example of this is added to the composition in 
the diagram 8. 

It has the illumination light source 81 which 
generates the illumination light for performing a 
usual observation of a white illumination light 
etc., the usual observation camera 82 which 
records the copied object image by the 
illumination light for this usual observation, and 
the usual image-processing part 83 which 
performs the signal processing based on the 
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U ±tt*Uft 7 3 (Dii^m^® 

ffiT^y^ 1 2 tia«0«ric) 

fc#iI1MIHfc# ^78 2 ^-t'n 

5 ^rii^®^MS^8 3<Dttit> 
Six, at^ftW^ViiS* 

2>o 



image recorded with the usual observation 
camera 82. 

The illumination light for the usual observation 
from the illumination light source 81 is irradiated 
to the organism tissue 73 of the site for 
observation, and the usual observation image 
of the organism tissue 73 is obtained. 
And, light-receiving switching means 84 which 
switches the output destination of the image of 
the site for observation by excitation light or the 
illumination light for a usual observation. (For 
example, diagram 1 the same composition as 
adaptor 12 for light-receiving.) 
These are provided. 

The fluorescent image of the site for 
observation is guided, and a usual observation 
image is respectively guided to the high- 
sensitivity camera 74 by light-receiving 
switching means 84 to the usual observation 
camera 82, and it records. 
The output side of the fluorescent image- 
processing part 75 and the usual image- 
processing part 83 is connected to display 
switching means 85. 

A fluorescent observation image and a usual 
observation image are switched by display 
switching means 85, and it is sent out to display 
means 76. 



[0 0 7 9] 

7 7 7(1, injj%mn7 2, m 
M3tas8 i, s*9J»^a8 4 



[0079] 

Moreover, the timing controller 77 which 
controls timing of each part of operation, a 
timing-control signal is sent out to the output 
control part 72, the illumination light source 81, 
and light-receiving switching means 84. 
The timing of the signal processing of the 
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%<Dffl>M$ / t^%W^i irradiation timing of excitation light and the 

fM©^ usual illumination light for observation, a 

4 ^l/? b'k b& i^i^iot fluorescent image, and a usual observation 
V N <5 0 image is taken. 

[0 0 8 0] [0080] 

^. ©fllfifcfclio^T, 7 When the fluorescence intensity obtained from 

3 t*b1&btiZ>%kjft3&$[&i&\/ yk the organism tissue 73 in this composition is 

^Kl{± % S&S&WSE 1 (DMj$m low, strength of the excitation light by which a 

t ISJ^lcffl^iSfl^lflJ 7 2 J: 9 radiation is carried out from a excitation source 

Mfcl^M 7 lfrhtti%i£tlZ>Ifih 71 like the above-mentioned example of first 

®^t©3SS^rK< LT, composition as for the output control part 72 is 

$1 7 3 A^b^lfe^tSSiS'tiS < ft made high, and the fluorescence intensity from 

5 cfc 5 U N dH^#o"CSb® the organism tissue 73 is also made to become 

ft*m^zmmmmi>*:z< high. 

i~<5 0 ^ LT^ The time interval which irradiates excitation 

iBflfc £ ^^Sfciliig-^S t § light in connection with this is also enlarged. 

tt % Hll l^^i"ct9(^^ ®£2 And, when observing a fluorescent image 

^SP^-f \>>y(DFi\ffi<DWjk and a fluorescent usual image alternately, as 

fcfSCT, 3btft£iHfetf>B!9 shown in diagram 11, the interval of the 

4 ^ >V<DFa\M£:$£ik& incorporated timing of fluorescent observation 

it, Myt^^Wi^&Wi V 5itfB# image is changed depending on the extension 

ffi NJ Ri ^ # < ft 5 <fc 9 m "t" of the interval of excitation-light illumination 

So flRI;if£* J)i&©3fero33US£iS; timing, and the time interval for receiving the 

< LftV^S'nUil/3 0 sec fluorescent observation image becomes large, 

feteilijfii^fe £ LT^^H^ For example, when strength of excitation light is 

EM&Srl&O &ir <hi~5 t s Jsb3£ not made high, every 1/30sec supposing it 

Jt<D5&f£&fSi < Ltct #{£3&Et! irradiates excitation light and it receives 

0 sec OHISt fluorescent observation image, when making 

i% (Hi 1 "Cfi 2fi£<75 1/15 the strength of excitation light high, it is read in 

sec ) ©FflPST*Sx!9i2^ integral multiples of 1/30 sec (receiving at 

MSifeOI^MfflRKfr 1/30 intervals of 1/15sec ) the double in diagram 11) 

sec ©S^[f&"C^:# < ~f 5 0 depending on the strength. 

The time interval of the fluorescent 

observation image is enlarged by integral 

multiples of 1/30 sec. 
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[0 0 8 1] [0081] 

Z<D£o \Z.£.faffiM^f$M-f % Thus while raising strength of the excitation light 

Bii^it<D^.^.^:% £>5 h£i\z.Wi which irradiate to an organism tissue, the 

3£5fc£>8Sttfi^PI£r^# < ii irradiation interval of excitation light is enlarged. 

flMSSMtetXZteWbftS:* By thinning out the time interval of a usual 

%MMW&.<D&ff£iTffl&$:T^\\/^ observation image and the fluorescent 

T^:# < n t l£ «fc <0 , observation image obtained alternately, and 

ll£SUc$HH£;-§-x.5 w t ?£< enlarging, without doing damage to an 

ytffi^&MK LX$ki/tWi&<Dit organism tissue, the fluorescence intensity can 

- btfiVZ* be made high and the signal level of the 

£>o V T>v$ % AfSji} ftiSfl? fluorescent image can be raised. 

ftfflWtiZ. Jl&SttAfe&JBljB And the usual image in real-time and with 

good usual illumination light and the fluorescent 

&X*% 5 0 image by excitation light can be obtained. 

[0 0 8 2] [0082] 

%;7jk*:~?_kX*(D'£ytU Next, the example of the image display of the 

£Hte&lWI^ftfg®ife©iHfe fluorescent observation image on a display 

^TjkcoM^M 1 2 {Cl^-^ 0 monitor and a usual observation image is 

shown in Diagram 12. 

[0 0 8 3] [0083] 

&&MVfiyt%F : fcffiM LTSfc¥ft In the fluorescent observation apparatus which 

t , performs a usual observation which irradiates a 

%^frh<D^yt$L$:^M1r 5^ white illumination light etc. and observes a 

%^Mt ^fT^^tS^^ftlc copied object image, and fluorescent 

fcV^T{4 > ^tk-^e-- 51.^^% observation which observes the fluorescent 

M^M^tii^^^S^i:^^ image from an organism tissue, on a display 

Std^U 9 ^X-TI^tf Lfc 9 , 2 monitor, fluorescent observation image and a 

o(DSrfe£r^$c LT^tf Lfc 9 usual observation image are switched 

ft if ©©ffe^^asfffrftSp alternately, and are displayed. 

Moreover, the image of two is synthesised 
and image displayed, etc. 

[0 0 8 4] [0084] 
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^^J"Cli. 112 [CTfkirX In this example, as shown in Diagram 12, when 

(a) <D#yt£L&Wi&±.\zjo\,^ a disease part exists in the fluorescent 

XM^Mt^tErt^^'k^^ jE observation image of (a), the synthetic display 

1%U{iLt1n^Ut<D% J R%(b) of the boundary of the normal site and the 

<DM^W.^MikJo\^^^X^^ disease part is made as boundary line 91 on the 

i9 1 i: LT'p^/tL, ii^ usual observation image of (b). 
II^®^^#3^^^ifl£^^ The position of a disease part is displayed in 

"fSo a usual observation image. 

[0 0 8 5] [0085] 

Z(D <£ o ^S^S^Srff 0 w t Thus the position of a disease part can be 

(c<£9. i§SIS^®^±T\ il displayed by performing an image display, 

%(DMWyt\z£Z)m^m$L<Vt$ without losing the feeling of depth which the 

ofttt^JS^r^::) ^ t ft< observation image by the usual illumination light 

pli^lif has in a usual observation image, and the 

c*\ #l$ffl#oHSi!>t4£[R]±£-fr visibility at the time of diagnosis can be raised. 

[0 0 8 6] [0086] 



[Additional remark] 

( 1 ) %.&ttMtMGL<n&ytZ: (1) It has fluorescent light-source means for 

'&Z)tz£>(D0)&yt&$&£-t <53i obsen/ation to generate the excitation light for 

'%M&RWtM^Wtk, B&ia^ft obtaining the fluorescence of the site for 

^M^%Ws^^^h<DW]^L%\^ observation, and fluorescent image-pick-up 

J: 6Si^{c:S<5< M^M^MitL means for observation to image-pick up the 

(DigytW>^i£%:Wii£1~ SiCTtlt fluorescent observation image of the site for 

^FBMif&^&t £rifx., ^^M, observation based on the excitation by . the 

^W&&^7F'tZ> ; &%WMW:W excitation light from above-mentioned 

t'fcot, mlffi^TtH^fflffi^ fluorescent light-source means for observation. 

K)^^i^%bti^ It is the fluorescent observation apparatus 

%L<D^%Wi^M\^^ Z>W&(D which displays fluorescent observation image. 

W)£ffii%&ftoWi£W}$$ii1m.^ Comprising, image motion-compensation 

mtZWikWi^WM^gk^ means to perform the motion compensation of 

J: oTSb^ffift^M^ti/'ciS^: the image between the fluorescent images of 
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<^1£:ft®^£II1¥i~£ft:$^IS: some got by the time sequential target from 
ir^r^TL, SufElf^^^Ui <fc o above-mentioned fluorescent image-pick-up 
Tf|g£*LfcB&£|&3fe||£® means for observation, the integrator which 
if&t Lti/^t5f integrates the fluorescent image of some to 

So which the motion compensation was given by 

the above-mentioned image motion- 
compensation means It has these. 

The fluorescent observation apparatus which 
displays the image by which integrating was 
carried out as for the above-mentioned 
integrator, as fluorescent observation image. 

[0 0 8 7] [0087] 

( 2 ) m%<Dmmm<Dmwyt (2) Usual light-source means for observation 

5 a?jffc8ffl3fcS^& to generate the illumination light for a usual 

observation, usual image-pick-up means for 

b(DM$Mft\z£&^^ttM%V>{£ observation to image-pick up the usual 

Solvit observation image of the site for observation by 

^BUHt^-l&i:, ^M^^M\tL the illumination light from above-mentioned 

<Dl£ft&^&tcfc(DEh%£Jt%:$£ usual light-source means for observation, 

^"^S^ifctt^v^TtM^lk t > fluorescent light-source means for observation 

fltflE^3tft^^5taS^©*» ^ to generate the excitation light for obtaining the 

S5^2^:fc:J:5Sj^e(cS^<^ l ^ fluorescence of the site for observation, 

#&!RS<£©£ft«!£te£Stfe1" fluorescent image-pick-up means for 

S^T^II^fflii^^lS: t 3: if observation to image-pick up the fluorescent 

x.. iSftftfRH&tiifSt&^ii observation image of the site for observation 

i&t%mw$\z s fc5V^3\ based on the excitation by the excitation light 

f'JTi^^T^T^S^Ttll^ from above-mentioned fluorescent light-source 

Sltfcot, fillE^Tt^^ffi means for observation. 

«fc D «F3RWW^»e>Jx it has these. 

It is the fluorescent observation apparatus 

te^t&^flHll&fTSilHfelbtJlt which switches and displays fluorescent 

Itll5®^i!]tli1l¥ observation image and a usual . observation 

^{cij: oTib#ffift/$ $ Mi image by the by time division simultaneously. 

^^(T^jtlHt § H# Comprising, image motion-compensation 

^Bkb ^r^L, BufSH^^Stw means to perform the motion compensation of 
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J:oTlS^£;fafcM&£i&3teli the image between the fluorescent images of 
$£M&ib LT$7Ft5tM§ some got by the time sequential target from 
Ssilo above-mentioned fluorescent image-pick-up 

means for observation, the integrator which 
integrates the fluorescent image of some to 
which the motion compensation was given by 
the above-mentioned image motion- 
compensation means It has these. 

The fluorescent observation apparatus which 
displays the image by which integrating was 
carried out as for the above-mentioned 
integrator, as fluorescent observation image. 

[0 0 8 8] [0088] 

(3) mJteMftife^Mff ¥S (3). A. fluorescent observation apparatus 
£Uq*£¥Sfc*5l*T, ®3#ffi given in the additional remark (1) with the 
fltfc«tO c fll3ffS:ifi"t"iiftfe©&^ variable number of the images which give the 
pr8£T?fc5ttlE ( 1 ) ^fEtfcco motion compensation and integrating in above- 
1£;7t|I^§£i£o mentioned image motion-compensation means 

and the above-mentioned integrator. 

[0 0 8 9] [0089] 

Z.<DM]$ l 'X:te s ^^(D^JtWik With this composition, after giving the motion 
P^T*lfr##(^£^L7t$Hc:, r compensation among some fluorescent 
tlhOM^L^^^- Ltc^^^^k images, in case the result which integrated 
7fct£f^S# b Lt^t5 these images are displayed as. fluorescent 
tc, iijtffiif is XXl^W-^M't observation image, the display of a suitable 
W&<D%L : k*I&h'tZ)Z. b\z£ fluorescent observation image can be 
9 , W>&tt&\Z!fcZtcT§lL%lte$k performed depending on the observation object 
^^^®^GO^j^~e#, ®S by making variable the number of the images 
i:5r!l?l~C# <5 0 which give the motion compensation and 

integrating, and the improvement in image 

quality is realizable. 

[0 0 9 0] [0090] 

(4) (ufB®^tt#M«¥^ (4) It has amount detection means of the 
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fc^VMi^^^Ixtc&i^T&lrS characteristics to detect the predetermined 
.•tZ>%kytm&<DWfe<D%fWLM& amount of the characteristics of the fluorescent 
1${±Ji"'5 < t#tlS[S^i±}^S$rM image processed in above-mentioned image 
x., ZCDfetti&titz'&ytWtfekG} motion-compensation means or the above- 
^^<^#^4{cS<3v^T|fjf5® mentioned integrator. 

O&Wi^WM^gk&Tfffi-fr^gkic a fluorescent observation apparatus given in 
*5V>Ttt#*fi«fc«fcU<IKHfc$£ additional remark (1) which decides the number 
■fiSttoScSr^-f 5#E(l) of the images which give the motion 
^f£ttco^3tM^^Mo compensation and integrating in above- 

mentioned image motion-compensation means 
and the above-mentioned integrator based on 
the predetermined amount of the characteristics 
of this detected fluorescent image. 

[0 0 9 1] [0091] 

r (Dlf^T'li, %hthtzmM1$ With this composition, the display of a suitable 
£tU&<D'&ytWi@t^t$tt Zffife fluorescent observation image can be 
<£>#ltSMS-3 V , W&W} t performed depending on the observation object 
ffi^tkRXfm&¥&lZiS\,^X by deciding the number of the images which 
Wi # «fc XfffiW SrJ&i"®^ give the motion compensation and integrating in 

image motion-compensation means and an 
%£MM^fc Cfc3ii§J&j£jfc||^ integrator, based on the predetermined amount 
@H&<£>S7j^T*£, MMOftl. of the characteristics in the fluorescent image of 
£r^!E"C# <5„ the obtained site for observation, and the 

improvement in image quality is realizable. 

[0 0 9 2] [0092] 

(5) lltrlH^gfcS&HJ^Sfi, (5) Above-mentioned amount detection 

mt£W7$^Wc(D&ji\c-i5rt means of the characteristics consists of level 

3te®te®{f-g-U'<A'&tfetll1'5 detection means to detect the signal level of a 

i"</Mfcffl#Si& s E>fc V , Z(D fluorescent image in the output of the above- 

W"<sl'ttttj^gl:{££o'C$ffi$ mentioned integrator. 

H/c fulfill^ £ ft/;: :^3t®^<£> A fluorescent observation apparatus given in 

ft 7T i^^v'K-S^v^TbijIS®^ additional remark (4) which decides the number 

Ws%W1*¥&lkTf%t&^8Llz.te of the images which give the motion 

^Tilj#|§if feiU^^SriSI" compensation and integrating in above- 
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®&©!Efc£&^"^5f+l£ (4) mentioned image motion-compensation means 
}3i|E$ic0^7tS.^^Mo and the above-mentioned integrator based on 

the signal level of the above-mentioned 
fluorescent image by which integrating was 
carried out detected by this level detection 
means. 

[0 0 9 3] [0093] 

r©#JJ5fc-ett\ ^%^titz^% With this composition, the good fluorescent 
®&©fi^u^W£S<5^THtf observation image of a specified level can be 
Elllftlb^'Wflt^SXt/ft^^ obtained depending on the observation object 
IxMJ: oTfr o ^%M^<DW)% by completing the motion compensation of the 
fflfltio«tt59[3ISr^T - t'5'w t fluorescent image and the integrating which are 
tw«fc K) . W*^M&fcjfc]LtzW\fc performed by the above-mentioned image 
l^/VO&^&^^tlll®^^ motion-compensation means and the above- 
#5 w <h &$T%*t} ; kfi\ mentioned integrator based on the signal level 
±^f 5rt^t^5o of the fluorescent image by which integrating 

was carried out, and the diagnostic capability 

can be raised. 

[0 0 9 4] [0094] 

(6) mzZWtiklklfeiii^&te, (6) Above-mentioned amount detection 
fJlSffi^Db # ffijf ^J^djoV^T means of the characteristics consists of motion 
&bti£iikftWi1&<DW}i* y< # H vector detection means to detect the motion 
/vS^r^lthli" 6W)^^^ hfrtik vector quantity of the fluorescent image 
ttl#Ib& a E>ft 0* ^rottc?-"*^ obtained in above-mentioned image motion- 
h/V^ttJ^^lctoT^ttl^tl compensation means. 

/t^7t®-fe(Di!]#^<^ h/H(^ A fluorescent observation apparatus given in 
S^V ^ Tittle® It®] # Mif additional remark (4) which decides the number 
XUW^¥afc*5V^TKl#ttflt of the images which give the motion 
jo &XJ^W*&M1rWfe<nWL%Tlk compensation and integrating in above- 
3Si"5#IS (4) t^fSife^^Tt mentioned image motion-compensation means 
!S^i*i!o and the above-mentioned integrator based on 

the motion vector quantity of the fluorescent 
image detected by this motion vector detection 
means. 
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[0 0 9 5] [0095] 

Z<D^j&Xl$, 1&ytWi£<DW}$ With this composition, the display of a suitable 

H^S(£g<5v^T®{^Kj# fluorescent observation image can perform 

ffi^^&tlkZf^M'ft^gkltC&b^X depending on a motion of the endoscope which 

ft&^M fXioctT/SSSrifi"^®^ has fluorescent image-pick-up means for 

Oft4:ft]lt5wtl:J:!!);S observation detected by motion of the 

7tM^^H^^ST^#^)H7t^ fluorescent image obtained with fluorescent 

\z£ oT^iiJ £ix image-pick-up means for observation, by 

£ deciding the number of the images which give 

F^^$t^<£>Hj# l^fc®^J/£ the motion compensation and integrating in 

WzftWl^W%k<D^;7FfcX*% ^ ® image motion-compensation means and an 

W<7)[*]± ; S:^?I"CcF 5 0 integrator based on the motion vector quantity 

of a fluorescent image. 

The improvement in image quality is 
realizable. 

[0 0 9 6] [0096] 

(7) fuiaS]#^<^ WM&tti (7) A fluorescent observation apparatus 

XiX&m&tltz^kytW given in additional remark (6) which completes 

i^CDW}^^? h/^i^BIT^fiSr the motion compensation of a fluorescent 

w;tfc4§-n Ui* ^^IHt t image, and integrating when the motion vector 

fiftfife cfct^^Sr^T-f 5#IE quantity of the fluorescent image detected by 

(6) l^fS^cCO^TfeM^SSo the above-mentioned motion vector detection 

means surpasses a predetermined amount. 

[0 0 9 7] [0097] 

wOflMfc-Ctt. ^7feM^Oli# With this composition, the display of a suitable 

h/i'ibfciJg-^V-C^ QHftlb fluorescent observation image can be 

■ t ffift ^S&l^S^? S 1^ fc ^ performed depending on the moving speed of 

X®)#li^^D ctt/^^^rSSi"® the end, such as the endoscope which has 

^(D^fc&fcfe-f' <5 Z k^XV s fluorescent image-pick-up means for 

^ftll^BflM&^S Sr^-fSrt observation, by deciding the number of the 

H^^^^cS^BO^©)ii^(CJ^ images which give the motion compensation 

CtcMtyfe1!£ftW t ^Wii£L<D$x7F and integrating in image motion-compensation 

ti*X$ % ^3fclB,f£fflgH& i £S&' means and an integrator, based on the motion 
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&W) £^tzWt&lZ'?Mt\-<D : f?l3£ vector quantity of a fluorescent image. 
^(Dfefe%%M1rZ- 1 frPiltX* When making fluorescent image-pick-up 
#5 0 means for observation move, it can prevent 

overlooking existing of an unexpected disease 

part. 

[0 0 9 8 ] [0098] 

(8) ^lEt&^JfrBtfc cfctFff (8) Carry out the multiple comprising of the 
3f Srff 0 BEHfeKj % fflHJI^JS: t II combination of image motion-compensation 
ft^Bk t (D^RS -fr&'^ick jirflm means and the integrator which perform the 
L N Nf^PbIPST'C© *9 ii^ttS above-mentioned motion compensation and 
tuffi^^tM^fflti^^S/i^ © above-mentioned integrating. 
IjkjftW&i: m%c (tctzL, mli The fluorescent image from above-mentioned 
2£k±(D$gE$t) /"ctttbtMflfc fluorescent image-pick-up means for 
cfcU^^L^ mTiHi^^ observation received by time-interval T, m 
raraRI"C^3tS I ^H^^^wH sheets, the motion compensation and 
$r£fr 5 f+IS (1) {^IBttO^ integrating is carried out. 
^fiM^^So (However, m is an integer 2 or more) 

A fluorescent observation apparatus given in 
additional remark (1) shorter than mT which 
updates the fluorescent observation image 
display at intervals. 

[0 0 9 9] [0099] 

wW«figT*l4, With a time interval shorter than the time 

<Dffi^$:?fotifF$?£M£ 9 t>$S interval which performs integrating of some 

V^KraPB"C^3tttlS®ft*^ fluorescent images with this composition, and 

Ojg£fr£rfr o d t # s *rsl§&«fc 0 updating the fluorescent observation image 

Kl* W&<DW^W)%^\% ^fkt display being possible, the image quality of 

ffift^Ekk<D$B.H"&\z.&iXW) fluorescent observation image can be raised, 

# JfrRfc .fctFffiS^tT 0 Z t preventing a reduction of the temporal 

•t 0 s £c3feiHfe*^®8#fifl#A¥ resolution of a fluorescent image display by 

ffctf^T^^ltboo, performing the motion compensation and 

f^®^^llS£:fp]± - t integrating with the combination of some image 

ffiBlffebfcZo motion-compensation means and an integrator. 
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[0 10 0] [0100] 

( 9 ) HufBSU^ift (9) the number n of the combinations of the 
1 t (D$Lit-&<DWi; n above-mentioned image motion-compensation 

(fcfcL, n li 2 ^±.<D^M) means and the above-mentioned integrator, 
t, fl5ISI!i#ffifll*5«tU { SI3IS: and for the relationship the number m of the 
Mi~Mi£.<DHfr.m b<Df&&fc, m image which gives the above-mentioned motion 
= kn (tctzL, kltl£k±.(D compensation and above-mentioned 
mm T-fo5#IS (8) KifB* integrating, m=kn. 
£>^3fetl^^fio (However, n is an integer two or greater) 

(However, k is an integer one or greater) A 
fluorescent observation apparatus given in this 
additional remark (8). 

[0 10 1] [0101] 

^ Offi&fc «fc ^Tfe®^^ According to this composition, the image quality 

^<DM&teftff'£iftMife$:%fe1ftL of the fluorescent observation image can be 

oo, ^ytU^M^mW^^ raised, maintaining the moderate temporal 

±$t5wi:^-et5, #{Ck resolution of the fluorescent image display. 
= 10^-a-(cii, mm^mmo At k= 1, deterioration of the temporal 

& < resolution is completely eliminated especially. 

[0102] [0102] 

(10) mUM^MMUH^- (10) Excitation-light output control means 

with variable time interval which irradiates 
&yt%&Mi-Z>tiT?$f%ffi ; k*I : £. strength and this excitation light which irradiate 
i~%ljft%iiytiiit)ffl'i$^%k t , lu to the above-mentioned site for observation, the 
^B&ft<D?$MFmlMltZ'&k> J \£X synchronisation means which takes in 
^^^WtL<D%.%^,&&*% synchronization so that it may join at the 
9 {c|*l#j£r t ZWlM^tkb irradiation interval of above-mentioned 
TLtz. frffH (1) {wffi^cO^ excitation light and the fluorescent observation 

image of the site for observation may be 
obtained, the fluorescent observation apparatus 
equipped with these, in additional remark (1). 

[0 10 3] [0103] 

w£>S$tTii, Eb1&yttiij]ffl'M In this composition, by this excitation-light 
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£ fiS 1- 5 Bf M m HfSr'-HraES 



output control means, it is variable time interval 
which irradiates strength and the excitation light 
of excitation light which irradiate to the site for 
observation. 

By the fluorescent observation image 
detected synchronizing with the irradiation 
interval of the excitation light made variable, 
without doing damage to an organism tissue, 
the fluorescence with strong strength can be 
obtained and the signal level of a fluorescent 
image can be raised, and the image quality of 
fluorescent observation image can be raised. 



[0 10 4] 



[0104] 



[*WoS**] 

Lfc £ 5 ^*36 W in <fc 
tilts &KW1k<D&&t:fa±.Z 

5o 



[EFFECT OF THE INVENTION] 

As explained above, according to this invention, 
strength of the fluorescent image can be raised 
and the image quality of the fluorescent 
observation image of the site for observation 
can be raised, and there is an effect which can 
improve the diagnostic capability by this. 



[BRIEF EXPLANATION OF DRAWINGS] 



[Hi] [FIGURE 1] 

Hi * LH 3 ft&f6&<DflS 1 Fig. 1 or 3 concerns the 1st embodiment of this 
^MMfcteQ, Blltt£%M invention. 

^fiW^ft^^Sr^-f^^cffc^ Diagram 1 shows the entire composition of 
HI fluorescent observation apparatus of a 

composition explanatory drawing. .. 



[H2] 



[FIGURE 2] 
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±ft&.t&(DM.&tt&U<u.l l zi3i l 't The characteristic view showing the fluorescent 

^>^.%(T>^^<9 hyA^-TFi-^ spectrum in the site for observation of an 

ttlH organism tissue 

[0 3] [FIGURE 3] 

Hl©*J&fc*3tt3£ft®ft*Q! The block diagram showing the function 

M^MSOWfeM ^L^T^-fzfti y composition of the fluorescent image 

^0 processing device in the composition in the 

diagram 1 

[041 [FIGURE 4] 

%ftS{fc&9&11l;:&ttSttft£ The time chart explaining the operation in a 

£rtft^i~5 9 4 Af"t — h fluorescent image processing device 

[0 5] [FIGURE 5] 

#$Ml©JR2£H0lJfc«5$# The block diagram showing the function 

WM^MXcioV) ■ Z>-%ytWi£.%±M composition of the fluorescent image 

i£W.<DWfeMj&$:7r;1~ 7u y $ processing device in the fluorescent 

0 observation apparatus based on the second 

embodiment of this invention 

[0 6] [FIGURE 6] 

0 6 mim 7 l**%m(Dm 3 H Fig. 6 and 7 concerns the 3rd embodiment of 

mm^m. meiz&ytm&m this invention. 

aicfcH'S^itSi^fetoSSSfi^ Diagram 6 is a block diagram showing the 

^ItaS^cSr^i'T'n function composition of the fluorescent image 

processing device in fluorescent observation 

apparatus. 

[0 7] [FIGURE 7] 

:£)t®tfe*&3Sttlw:i3tt3Ebf|s The time chart explaining the operation in a 

£r!£9J!i~'5 9 -i Aft — b fluorescent image processing device 

[0 8] [FIGURE 8] 

0 8&tf0 9tt®jg3te0>3a£& Fig. 8 and 9 concerns the example of first 

IfffiMfflMZBSigib Ltz&ytM composition of the fluorescent observation 
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§§fCll ©fl*J5fcW£fl&!3 , apparatus which made variable strength and 
0 8 fi:i;)tiS^^ff the irradiation interval of excitation light. 

'tzfvyPM Diagram 8 is a block diagram showing the 

composition of fluorescent . observation 

apparatus. 

[09] [FIGURE 9] 

12 8 (D&ytWL&l&WziSrt&Mh Explanatory drawing of operation showing 
jS*©3ft*&^flaWBBBBSr*1" strength and the irradiation interval of the 
®jfEtft^0 excitation light in the fluorescent observation 

apparatus in the diagram 8 

[Hi 0] [FIGURE 10] 

0 1 O&Xfm 1 1 f4JSijgft053S Fig. 10 and 11 concerns the example of 2nd 
SS.t^RSItFflPi^ Lfc^ composition of the fluorescent observation 
ftWL&l£\i<D$li 2 <Dffif£&l\z& apparatus which made variable strength and 
^ 010 &1kyt&&mW:<D#t the irradiation interval of excitation light. 
fiS^t^Py^B Diagram 10 is a block diagram showing the 

composition of fluorescent observation 
apparatus. 

[011] [FIGURE 11] 

0 1 0O^3t^,^^tt(^jo^5 Explanatory drawing of operation showing 
®&?lt<D%t&RTfiMlR#<< 5 V strength and the illumination timing and the 

<h Hi^lx 0 iA^^^f 5 >^£r image incorporation timing of excitation light in 
^1"K)f^fft^0 the fluorescent observation apparatus in the 

diagram 10 

[012] [FIGURE 12] 

^tf^ — P ±.~?<D$kytWL&Wi& Effect explanatory drawing showing the 
2kX$MffiM¥&W&<DWii&^7F<D example of the image display of the fluorescent 
$J£^t"f^ffitft^0 observation image on a display monitor, and a 

usual observation image 

[n^<Dmm ] [EXPLANATION OF DRAWINGS] 

1 ••■F k l!l,^ 1... endoscope 
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2 ••• 




2 la^er annaratu^ 

^ . . . iqoci apj^ui aiuo 


3 ••• 




3 lamo liaht source devicG 


8 ••■ 




8 Adaotor for liaht distributions 


1 2 




12 Adaotor for liaht retentions 


1 3 




13 camera for usual observation 


1 4 




14 Fluorescent camera for observation 


2 3 


•••ecu 


23. ..CCU 


2 4 




24 fluorescence imaae Drocessina device 


2 5 




25 timina controller 


2 6 


•••k'x^-Tv^ 


26... video switcher 


2 8 




28 video switchina controller 


ho 


— 7 


2Q mnnitnr 


2 9 




U 1... LUIIIIUI pall 


5 1 




52... multiplexer 


5 2 




53,54,57,58... frame memories 


5 3, 5 4, 5 7, 5.8---7U 


55... motion compensating circuit 




56... integration circuit 


5 5 




59... level detector circuit 


5 6 






5 9 







[Hill [FIGURE 1] 
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[translation of Japanese text in Figure 1] 

also refer to EXPLANATION OF DRAWINGS 

10 driver 

21 driver 

27 foot switch 

30 lamp 

below 5 fluorescent light 

below 4 excitation light 

at bottom organism tissue 



[H2] 



[FIGURE 2] 
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[translation of Japanese text in Figure 2] 
vertical axis: fluorescent light strength 
horizontal axis: wavelength 
top line: normal location 

bottom line: diseased location 



[1213] 



[FIGURE 3] 
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X17 ' 



62 
J_ 



53 



55 

r 



56 



\ r 



58 



7( — A 



^54 



a«3 



57 



--51 



awe* 



5r-f 

[translation o f Japanese text in Figure 3] 
input to 52 fluorescent image input 
input to 51 timing control signal 
output to 51 each control signal 
output from 58 fluorescent image output 
output from 59 video switching control signal 
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IH8] 



[FIGURE 8] 



73 



f 



71 
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74 



72 
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yaffil 
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76 



- r 

76 



[translation of Japanese text in Figure 8] 

71 excitation light 

72 output controller 

74 highly sensitive camera 

75 fluorescent image processor 

76 display means 

77 timing controller 



[mi 2] 



[FIGURE 12] 
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[translation of Japanese text in Figure 12] 

(a) fluorescent observation image 
diseased part 

(b) normal observation image 

[04] [FIGURE 4] 



safes*** 
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[translation of Japanese text in Figure 4] 

(a) fluorescent image input 
base image 

motion compensated images 
base image 

(b) integrated fluorescent image (frame memory 58) 
integration after motion compensation 

(c) fluorescent image output (video switcher 26) 
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[translation of Japanese text in Figure 5] 
60 motion vector sum detector circuit 
input to 52 fluorescent image input 
input to 51 timing control signal 
output to 51 each control signal 
output from 58 fluorescent image output 
output from 61 video switching control signal 
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[translation of Japanese text in Figure 9] 
vertical axis: excitation light intensity 
horizontal axis: duration of irradiation 

[El 10] [FIGURE 10] 
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[translation of Japanese text in Figure 10] 



71 


excitation light source 


72 


output controller 


74 


highly sensitive camera 


75 


fluorescent image processor 


76 


display means 


77 


timing controller 


81. 


irradiation light source 


82 


normal observation camera 


83 


normal image processor 


84 


input light switching means 


85 


display switching means 
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[translation of Japanese text in Figure 11] 

top excitation light irradiation timing 

bottom image read timing 

A: normal observation image 

B: fluorescent observation image 
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[translation of Japanese text in Figure 6] 
53-x, 54-x, 57-x, 58-x frame memory (x) 

55- x motion compensating circuit-x 

56- x integration circuit-x 
59-x level detection circuit-x 

65 controller 

input to 65 timing control signal 

66 multiplexer 

input to 66 fluorescent image input 

67 multiplexer 

output from 67 fluorescent image output 

output from 59-n video switching control signal 
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[translation of Japanese text in Figure 7] 

(a) fluorescent image input 
(1 st line) 

(2 nd line) 
A: base image 
B: motion corrected image 

(b) fluorescent image integrated from 1 st line 
(frame memory (58) 1 ) 

(c) fluorescent image output from 1 st line 

(d) fluorescent image integrated from 2 nd line 
(frame memory (58) 2) 

(e) fluorescent image output from 2 nd line 

(f) fluorescent image sum output (c) + (e) 



99/11/10 



67/68 



(C) DERWENT 



JP7-250804-A 



^DERWENT 



DERWENT TERMS AND CONDITIONS 

Dement shall not in any circumstances be liable or responsible for the completeness or 
accuracy of any Derwent translation and will not be liable for any direct, indirect, 
consequential or economic loss or loss of profit resulting directly or indirectly from the 
use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 

Please visit our home page: "WWW.DERWENT.CO. UK" (English! 

"WWW.DERWENT.COJP" (Japanese! 



99/11/10 



68/68 



(C) DERWENT 



